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T he author has worked for many years in this Museum and in 
the National Museum of Canada* has long been associated with 
the gun-dint makers of Brandon in Suffolk, and has for many 
years been making stone implements with the simple tools used bv 
ancient and modern Stone Age peoples. At die Curator’s request he 
undertook the teaching of Stone Age techniques in the Museum* and in 
the course of teaching prepared a series of exhibition cases with explana¬ 
tory screens representing the principal ancient and modern Stone Age 
implements and the methods of making them. At the same time he 
prepared a manuscript book* which has been used for some years in 
teaching our pupils who study Ethnology and Prehistory. It is this book 
which we offer as Number 6 of our Occasional Papers on Technology, as 
wc have found over a Song time that hb method of exactly describing 
experimental procedure and following this with literary evidence from 
various observers is useful to students. Examination of specimens is con¬ 
fined to our own large collections, so that students can check every detail 
described. In the first paper of this series, 'The Manufacture of a Flint 
Arrow-head by Quartzite Hammer-stone’, the writer made the first fully 
clear and literate presentation of the 'turned edge'* or prepared marginal 
striking-platform necessary for getting good flakes across from both 
sides to meet and make a thin section. Professor A, P. Elkin of Sydney 
had noted that H. Basedow in The Australian Aboriginal of 1929 had 
.mentioned rubbing and rasping the edge to dear away small chips* 
and on receiving a copy of Sir Francis Knowles’s paper* sent observers 
among the aboriginal stone workers to watch their procedure. 1 hey 
found that the makers of stone and glass lance-heads turned the edges to 
prepare striking-platforms exactly as Sir Francis Knowles had done in 
making Hint implements (Elkin. 19+8). 

In the present book the author does not restrict himself to one object 
as in the former paper* but treats the progress of the stone implement 
maker from ancient to modern times in both the Old World and the New, 
dealing with the principal tvpes of flaked implements. While his own 
experimental work is confined to the use of the quartzite hammer-stone 
and the bone or antler pressure tiakcr, he takes account of the experi¬ 
mental work of those who use hammers softer than the stone they strike, 
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made of wood, horn, antler, or bone, and in Chapters V to VII, and 
particularly in Chapter VII, compares the methods and the results of the 
two techniques according to the evidence of experimenters and of the 
flaked implements of ancient and modem peoples. 

The illustrations are mainly photographed from the writer’s own 
drawings for the screens in the Museum. The originals arc modelled in 
colours and ink, but as the cost of showing them thus was prohibitive 
(hey have been photographed by Mr. K. H. H. Walters in the Museum. 
Other drawings have been made in the Museum by Mr. I. M. Allen. To 
avoid overloading the text with bibliographical details these have been 
collected in a list at the end, and references in die text are usually con¬ 
fined to naming the author, year, and page in a parenthesis. 
Acknowledgements appear in the author's Foreword. 

T. K. F. 
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SIR FRANCIS KNOWLES 


S fK Francis Howe Seymour Knowles, fifth baronet, diet! on 4 April 
1953 in his home at Oxford at the age of 67, Though he came of 
a distinguished naval and scientific family, he read law at Oriel 
College, Oxford, but returned to science for his post-graduate work. In 
i 908 he was one of the first two students to be awarded the Diploma in 
Anthropology, and took his B.Scv degree in 1911. 

I-rom 1909 to 191 z he taught physical anthropology at Oxford, help¬ 
ing Professor Arthur J horn son to establish the subject on a firm basis. 
During this time he catalogued a ltd measured the large collection of 
skeletal material in the University, a collection comparable in size and 
importance to that measured by Sir William Turner in Edinburgh and 
that by Sir William Flower in London. In 1911, with Sir Arthur Keith, 
he published in the ^Journal nf Anatomy and Physiology ‘A Description of 
Teeth of Palaeolithic Man from Jersey’, and in 1912-1 3 his work on the 
so-called Red Lady of Paviland, undertaken at the request of Professor 
Sollas, proved the skeleton to be that of an Aurignadan man. In 1914, 
altera period of studying the Iroquois, he was appointed physical anthro¬ 
pologist to the Canadian Government, and his monograph on The 
Physical Anthropology fp the Roebuck Iroquois was published by the 
National Museum of Canada. 

During his field-work among the Iroquois he contracted typhoid 
fever, and through lack of proper medical attention, never fullv re¬ 
covered his health. From 19 j 9 he turned his attention to the techniques 
used by ancient and modem peoples in the manufacture of their stone 
implements, working only with the materials and tools known to be used 
by them, until lie was able to equal their work. His principal discovery 
was that of ‘turning the edge', or preparing a striking-platform along the 
edge of an implement so thar he could Hake across it and get a thin and 
even Section. This discovery was first published in 'The Manufacture of a 
Flint Arrow-head by Quartzite Hammer-stone* in this series, and within 
a year of the arrival of the paper in Australia, Professor Elkin published 
the fact that the author's experimental work had been fully corroborated 
by actual observation among the tribes of northern Australia. For many 
years Knowles had been teaching and arranging exhibitions in the Pin 
Rivers Museum to illustrate Stone Age techniques, and shortly before tiis 
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SIK FRANCIS KNOWLES 

death had gathered this material together into the present volume, though 
he did not live to see any of the proofs of the book 

Much of the skill and knowledge which he acquired by years of obser¬ 
vation and experiment has been passed on to members of die Museum 
Staff, notably to Mr. W, C. Brice and to Mr. I. M- Allen, for he was 
most generous in the gift of his time and knowledge* and of a character 
to develop in his pupils affection, respect, and a desire for hard work. 
Both he and Ludv Knowles always followed the work of the Museum, 
of whatever sort, with the greatest and most helpful interest, and knew 
all of the Staff to the youngest apprentice, and noted their progress with 
approval. 

His interests ranged widely over the activities ol Stone Age people, 
ancient and modern, and the Museum contains many examples of his 
work besides that on stone implements, An especially interesting exhibit 
is of wire models of flights of boomerangs which he threw, and Mr. 11 , F. 
Walters mod died under his direction, showing the shape of the flight, 
ami the position of the boomerangs at each stage of the flight from the 
start to the return. 

All of his work, both in the Museum, and in his publications, was based 
on exact observation and experiment. His work will endure, and his 
example will live in those he taught, and will be passed on, 

T. K. P. 
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FOREWORD 


T he scope of primitive stone-working is an enormous one. It goes? 
back in time for hundreds of thousands of years. It ranges in area 
from America round the world to Australia. It varies from the 
flaking of siliceous material for tools and weapons, to the shaping and 
carving of rock masses in architecture. 

But in the striking of flakes from flint and other siliceous stone, it is 
likely that the flrst attempts made by man were to make sharp and durable 
implements. It is because of the very durability of these tools that they 
will often be the only evidence still left of man’s progress in intelligence and 
skill, from the early days of tool-making to the time, before metal hud 
superseded stone, when the latest examples of his work show the advances 
he had made in technical achievement. 

We, viewing a representative collection in a museum, can took hack 
and see telescoped, as it were, a vast period of time and development. To 
us the forward steps seem obvious. But the early stone-worker had not 
oar advantage of seeing what Say ahead; he could only build little by 
little on the store of technical tradition passed on from one generation to 
another. 

Looking back in this way over the past, the impression one gets of 
stone-working Man is that of a patient, intelligent craftsmanf crude in 
the early days, but nevertheless even then possessing great hand-skill and 
an artistic appreciation of symmetry of form; a craftsman who by experi¬ 
ment, invention, and intelligence gradually acquired the mastery over 
Jus material, until in the final phases of the Stone Age lie could not only 
produce highly efficient and artistically satisfying tools and weapons of 
Hint, but could also manufacture implements from hard stones and rocks 
that, being unflakeable, were of no help to him in earlier rimes. For 
during tills last phase, Man had learned to work his material by pecking 
and grinding, so that he could shape hard rock into axes; by sawing, so 
that he could cut out slabs of nephrite and jadc-likc stone to shape; and 
by boring, so that he could make shaft-holes in hard pebbles for dubs 
ami stick-weights, and in shaped axe-heads of stone. 

But still in many areas in which suitable flinty material occurred, Man 
continued to utc it. Taking a general view of the Stone Age, the com¬ 
plexity of tit nr tools and their specialization in type went hand-in-ham! 
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with changes and improvements in risking methods, and show the in¬ 
creasing complexity of Man's life, his restless inventive genius, and Ilia 
technical progress. 

Since, therefore, the flaking techniques are at once the earliest and the 
latest stone-working methods, ami since they cover much of the range 
of man’s technical progress, it seems of interest to attempt some survey 
of the technical advance of flint work bv investigating the development 
of some well-known types of flint implements whose manufacture illus¬ 
trates flaking techniques. 

The present research, therefore, is confined to the flaking of siliceous 
stone In the manufacture of the axe, spear-point, knife, and arrow-head, 
and the core from which flakes were struck to make tools. For with the 
inclusion of the core, the evolutionary technical history of these five 
products of the stone-worker will sen e to illustrate Man’s progress In the 
flaking of flint and other siliceous stone. 

Some account has been included of recent Stone Age native peoples, 
for the light these throw on the methods used by prehistoric peoples in 
the manufacture of similar flint weapons and tools, and some attempt has 
also been made in this paper to illustrate the adaptability, skill, and 
liberty of choice that characterizes the manufacture and use of stone 
implements by primitive Man. 

A ckncr&kdgcments 

For access to the magnificent stone-implement collections in the Pitt 
Rivers Museum, and for permission to use the specimens as a foundation 
for this research, I am indebted to the courtesy of the Curator, Mr. T. K. 
Penniman. I am deeply indebted to the Curator and to Miss Beatrice 
Blackwood, University Demonstrator and Lecturer in Ethnology, for the 
publication of this paper in the Occasional Paper 1 on Tcchmhgy issued hy 
the Museum, and for their kind assistance in its preparation for publica¬ 
tion. To Mr. John Bradford, University Demonstrator and Lecturer, I 
atn very grateful for assistance on so many occasions during work on the 
collections. I am grateful also to Mr. I. M. Allen, who drew several of the 
specimens for me, and to Mr. K. H. H. Walters for photographing my 
own coloured drawings from the screens which 1 prepared to accompany 
the exhibition of Techniques in Stone-working in the Pitt Rivers 
Museum. 

To the late Professor Henry Balfour, formerly Curator of the Pitt 
Rivers Museum, I am indebted for his advice in my youthful collecting 

14 


FOREWORD 


days to collect not merely the ‘battle-axes 1 but also every flake amt flaked 
piece found by the workmen in the Biddenham gravels, The useful re¬ 
sults of this advice may be seen In Chapter VII of this paper. 

In Chapter VII may also be seen my debt to my old friend and colla¬ 
borator Professor Allred S. Barnes, for fills chapter is largely based upon 
the unique teaching collection that he made for the Pitt Rivers Museum. 
In spite of age, failing health, and failing eyesight, he continued in his 
last year to give me his advice and assistance in the preparation of the 
earlier pages of Chapter VII, so as to ensure that the definitions and the 
notes on lits specimens should be correctly worded. IIis work in the Pitt 
Riven Museum will remain as a monument to his originality, his exacti¬ 
tude, and Ills enthusiasm. 


2 September tty$2 


F. H. S. K. 



INTRODUCTION 


T he following notes on the development of some Hint-flaking 
techniques arc based upon: 
l. Experimental work. 

2. A study of the stone-implement collections in the Pitt Rivers 
Museum. 

V The technical methods of the recent native stone-worker as 
recorded in literature by European observers- 


Before commencing the technical part of this paper, it may he hclptul 
to define ilie use of the term ‘technical progress and to set iorrh, neces¬ 
sarily In a very compressed and generalized way, certain changes or 
phases in the Stone Age which are marked by stages in technical advance 
in stone-working. 


Technical Progress 

Stone-working is the adventure of Alan with a material, stone, tiom 
which he wanted to make some of his tools and weapons. ‘Progress' then 
to the stone-worker will mean better ways ot dealing with stone, and 
better and more efficient implements made from it. It is in this sense that 
the words ‘advance* and ‘progress’ are used by the writer, and his point 
of view is that of the experimental worker. 


Stone Age Phases 

A survey of the stone implements in the Pitt River* Museum impresses 
the observer with an evident series of stages or phases through which 
Stone Age Man passed in the course of his technical development. These 
phases would appear to represent a series of steps in Ills intellectual and 
technical progress, characterized, so far as stone-working is concerned, 
by the manufacture and use ot certain types ot stone tools and accom¬ 
panied by an increasing variety and specialization in the form of the 
stone tools and implements. Many of the tool-types were made and used 
by peoples living in far separated areas of the world. 

Although for purposes of clarity the phases have been divided into i, 
2, £cc., it must be emphasized that in reality there was no abrupt tran¬ 
sition from one class to another, but just a gradual evolution in which the 
superior gradually supersedes the inferior and in which the older and 
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newer techniques may occur side by side for a while. Professor D. A. E* 
Gar rod’s collections (Gar rod and Bate, 1 957) from Et Tabun Cave, 
Mount Carmel, in Palestine, show very strikingly the gradual supplant¬ 
ing of tool-types and techniques by improved patterns and methods; and 
in the specimens presented by her to the Pitt Rivers Museum, the follow ¬ 
ing examples may be seen to illustrate the slow changes in any phase. 

In Layer F, Upper Aeheuhan^ hind-axes, ‘tortoise‘-corov. Clacton-type 
cores, and flake tools all occur together, 

Jn Layer Ba a/td.Mh> Upper Ackeulean {Micofuiart}, there arc relatively 
few hand-axes, but an increase in the size and number of Hake and blade 
tools; Audi, Chatelperron points, and burins appear. ‘Tortoise’-cores, and 
a Clacton-type core are among the specimens from this layer in rhe Pitt 
Rivers collection. These examples will serve to illustrate the slow tran¬ 
sition that took place during the phases. 

Seeing the variety of tool-types used, am) the skill shown in their 
manufacture, by the men of the Lower Palaeolithic period, it is only 
reasonable to presume that a long history of flint-work went on before if, 
and that there were preceding stages of Hake and/or daked-pebble indus¬ 
tries and the use of simpler and less specialized tools, 1 

1, But the earliest phase selected from the Pitt Rivers collections is 
that charac terized by the pear-shaped hand-axe, the distinctive tool of 
the European Lower Palaeolithic, c. 550,000—250,000 years ago (see 
Table, p. zt). There were Hake-implements and plain flakes also in use, 
of course, but the hand-axe was made in large quantities and appears to 
have been a general-purpose cutting, chopping, and piercing tool; in 
technical descent it developed from the flat pebble or nodule sharpened 
by edge-flaking. Made of the same shape and in the same flaking-pal tern, 
the hand-axe is represented in the Museum b\ specimens from England, 
France, Palestine, Africa, and India. Specialized forms were developed; 
in South Africa, for instance, a cleaver form with flat cutting-edge wa* 
much used. The prevailing core technique of die early part of this phase 
was the Clacton-type alternate-pint form method of flake production. 

2. The next phase is that characterized by the dominance of the ‘tor- 
toise'-type core technique. The worker had now found that by preparing 
a core in 0 certain w r ay, he could strike off large flake implements with 
sharper, s t might cr edges than those of the biface hand-axe, and that 

1 h ii Itoprd il#v ft« jMiblwh i«rrt thoe e*H> ipccnmcE> hi connexion with ihc exhibition 
iiLiiIe Set the Fift River. Museum bi Ptojtuw Bam?;, .hnwtng luwnl mil human flaking r>f sutnc-— 
Edatrrs. 
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furthermore by this method he could obtain flake-implements of sizes amt 
shapes that he could vary at will, That the hand-axe accompanied this 
phase for part of its way may be seen in Professor Garrod’s Mount Carmel 
collections. Tills technique dominated the European Middle Palaeolithic 
period, c . 250,000—100,000 years ago (sec p. 21), and is represented in 
the Pitt Rivers Museum by specimens from England, France, Palestine, 
and Africa. 

3. The third phase is characterized in the Upper Palaeolithic of 
Europe, c, i 00,000-12,000 years ago {see p. 21J by specialization in 
dyke-tools (or blade-tools), e.g. the use of many varieties of burin and 
scraper, and with this a change-over to a new technique of flakc-produc- 
tion, namely the use of Brandon-type and two-or-more-platform cores 
(side-flake or end-platform cores), instead of the Middle Palaeolithic 
1 tortoise*-typecores(top-flake or multipie-platform cores). Accompanying 
these changes there came alsu the development of diiFuse-bulb (sec 
Chapters VI and VII) techniques in flake and implement manufacture. 
Tools of this ‘Upper Palaeolithic* type were used in Europe, Asia, and 
Africa in prehistoric times, and in recent times similar tools were in use 
among many Stone Age peoples. 

4. The fourth phase is characterized in the Mesolithic of Europe, 
c. 12,000-3,000 years ago (see p. zi), by the development of small 
implements* of geometric shape made from flakes or parts of flakes. It is 
possible that tills phase may be based upon the development of handles 
for dint tools made from wood, bone, or antler, for with a handle of such 
materials there would be no need of a large stone tool for certain forms 
of work, while wooden or hone spear-heads and knives could be armed 
and rendered very effective by the insertion of rows of sharp flint pieces 
shaped for the purpose. In order to obtain small flakes to make these 
geometric-shaped pieces, a specialized core industry was developed, and 
these small, finely flaked cores and their accompanying flakes arc found 
in many and widely separated areas. But the mystery remains as to why 
in all these areas the little geometric tool-forms should so exactly re¬ 
semble each other. The Pitt Rivers Museum possesses specimens from 
England, Palestine, Ceylon, and Africa. In near-modem times they 
appear to have been made and used by the Bushmen of South Africa, 
and they are even found in south-east Australia, though their use there 
seems to have been discontinued before the arrival of the European. 

1 1 jrge impktncnn Mr abi hnnJ. *iwt ir, foTwtcd aion there may be t«rri ihe beginning ,-f iLe filth 
plate uf griiv.lhip aiut pnlithlng latyr baphmBttlt, 
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5, The fifth, and last, phase was. characterized by the invention of 
grinding methods in stone-work, and accompanying or following on 
from this the techniques of hammering, pecking, and battering of un- 
ttakcabk stone into shape. By these techniques hard and unrtakeable 
stones and rocks could be turned into very efficient adzes with sharp and 
polished edges, and flaked-stone adzes could be ground and polished into 
form, and provided with sharp and symmetrical working edges. In some 
areas where siliceous material was plentiful and of good quality, this 
stage was also marked by the manufacture of very finely risked knives, 
Spear-heads, and arrow-heads. In European prehistory the fifth and last 
phase characterizes the Neolithic period, r. 3,000-2,000 b.c. (see p. 2 [), 
though grinding and polishing, especially in the forested areas, had 
begun in the Mesolithic period. The ‘Neolithic' stone-working tech¬ 
niques were also widespread among the Stone Age peoples of modern 
and near-modern times. 

In the course of the last Stone Age phase in Europe came the discovery 
and use of metals, and the gradual abandonment of stone as a material 
for the manufacture of tools and weapons. 

It is perhaps needless to say that other materials besides stone, e.g. 
bone, antler, shell, and wood, were also used by Stone Age man. But 
stone implements, being the more lasting, form now the most reliable 
record available of early Man's progress in tool and implement manu¬ 
facture. 

Time-Periods 

The following table for the time-periods mentioned in connexion with 
the technological phases was prepared by Mr. T. K. P ennimai i, Curator 
of the Pitt Rivers Museum, and has appeared in his A Hundred Tears of 
Anthropology t and in Man and other Lhing Things by Dr. F, G. W. 
Knowles. The Palaeolithic ‘dates’ follow Professor C. F. C. Hawkes in 
‘Prehistoric Time’, The Museums jfournaf September 1941. 

This, table illustrates the long slowness of the technical advance in the 
Early Stone Age, the gradual quickening in the later stages of the Stone 
Age, until with the discovery of metals a revolution took place in tech¬ 
nique, and change succeeded change in hurrying sequence. 

Chronology and Terminology 

It should be noted that although the technological phases marked 
time-periods such as Palaeolithic, Mesolithic, and Neolithic in Europe, 
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for example, yet in modern times Stone Age peoples in various parts of 
the work! were stilt using toots and techniques characteristic of those 
used bv our own ancestors of the European .Neolithic anti Mesolithic, 
and even as far back as the U pper Palaeolithic period. For example, the 
nosed scraper so much used by Aurtgnacian man in France at the begin¬ 
ning of the Upper Palaeolithic period there, was equally useful to the 
Tasmanian natives of recent times, and was made in large quantities by 
them. The European terms are therefore of use in the comparison be¬ 
tween native stone-working techniques and tool-types, but have no rela¬ 
tion from the point of view of chronology* 


Cultural Periods of Early Man 
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Thus, taking the stone implements alone as a guide, the Tasmanian 
natives were in the ‘Upper Palaeolithic' stage, he. they did not use geo¬ 
metric tool "forms, nor did they use grinding techniques, while many of 
ihcir tools were similar in type to those used in the European l pper 
Palaeolithic* The Australian aborigines were in the ‘Neolithic’ stage, i.e. 
their stone-working techniques and implement-forms were akin to those 
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INTRODUCTION' 

used in the European Neolithic period. The Bushman seems to have been 
‘driven back' into the ‘Mesolithic* stage by the incursions of hostile iron- 
armed negro tribes (see p. 102). In America there were existing in the 
same time-period the Eskimo, working in stone, bone, and ivory, and 
also treating meteoric iron and raw copper as stone by knocking flakes 
from iron meteorites and cold-hammering raw copper into shape, Indian 
tribes similarly treating copper, other Indian tribes 'Neolithic* in their 
use of stone, bone, anti antler, and the Incas of Peru, who had reached 
a high level of civilization, and were technically in the ‘Bronze Age*. 

By-passing of Phases 

Africa affords a striking example of the possibility of the by-passing 
of a technical stage, for the use of iron in ancient Egypt spread ultimately 
to the Negro tribes w hile they were still in a stone age, so that they never 
went through the phase of making and using bronze. A modem example 
of quick technical change is the advent of the European into the stone- 
working areas of the world, and the tremendous upheaval thus caused in 
the lives of the stone-working native peoples. 

Disappearance of seme Tml-jorms, and Surohaf Others 

It seems that a tool may be of great use at otic time or place, and yet 
be superseded and disappear entirely in later times or other areas. 
For instance, the burin so widespread in the Upper Palaeolithic of 
Europe, Palestine, and Africa, is not found in the modern Stone Age 
native industries. How is it that a tool so essential at one epoch should 
have v anished at another ? The only reasonable answer stems to be that it 
was superseded by a more efficient tool-form. 

On die other hand, the round-ended stone scraper, used for dressing 
skins, maintains its uninterrupted course from the prehistoric Lower 
Palaeolithic period to the hands of the modern Stone Age native, for it 
has proved to be all-sufficient for its purpose through all the changing 
conditions of primitive life from early to late Stone Age times, and even 
into the Early Metal Age, and to modem times. 

Similarity ;n Static Implement Tvpes 

An interesting fact, also, is the widespread use of certain tool-forms in 
far separated areas. For the burin and certain scraper-forms arc repre¬ 
sented in the Pitt Rivers collect ions from the Upper Palaeolithic of 
France and Belgium, and among the obsidian tools collected in Kenya 
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and presented by Dr. L. S, B. Leakey* The use of the A urigna dan-type 
nosed scraper by the Tasmanian natives has already been mentioned 
(sec p. 2iJ, 

Diversity in Stone Implement Types 

On the other hand, it should be noted that although implements of ihe 
same form arc used by so different and so widely separated peoples, yet 
there arc also examples of the inventions of weapons or tool-forms 
peculiar to certain areas or peoples. The small stone adze {ttiia) made 
from the bulbar end of a flake by the Australian aborigine seems likely 
to be an instance of the invention of a tool-form not found elsewhere. 

As some striking examples of stone implements that arc characteristic 
of certain peoples may be mentioned the handled Danish dint knives and 
daggers, the Muted-flaked Predyrtasric Egyptian chert knives, the long 
flaked-chert 'swords 1 of the American Indian found in Tennessee, and 
the well-known meres of the Maori chiefs. There are, indeed, some stone 
implements so distinctively developed In certain areas, that in any collection 
their place of origin can be seen at a glance; while there are others, such 
as the flake-knife, the flaked arrow-head, spear-head, and knife, the 
almond-shaped, flaked or polished, wood-working stone adze, and the 
ubiquitous skin-scraper, whose manufacture and use are the same 
the world over, and whose provenance may often only be judged by 
tlic variety of siliceous stone used, or by minor differences in form. 

Summary 

Stone-working has passed through a series of technical stages or phases 
in the course of Man's intellectual and technical development. These 
stages are characterized by the use of certain stone mol-forms and stone 
techniques. In Europe they correspond to certain time-periods in accord¬ 
ance with the chronology determined by geological research in this part 
of tile world. ITtcy arc here prehistoric in date. But in some out-lying 
areas of the world there has been a considerable time-lag, and numerous 
native peoples have been until recently at the same technical stage as our 
own far-off ancestors. It was the voyages and explorations of the Iron 
Age European that changed abruptly this state of things and brought 
the Stone Age to an end. 'There is a very striking similarity in stone tool- 
forms in widely separated areas; there is also considerable diversity of 
type. 




Chapter I 

SELECTION TO ILLUSTRATE FLAKING 
TECHNIQUES: THE ‘AXE’, SPEAR-HEAD* 
KNIFE, ARROW-HEAD* AND CORE 

T he implements whose technical history has been selected to illus¬ 
trate the progress of the stone-worker are the axe, spear-head* 
knife, and arrow -head, made by flaking techniques from flint and 
other siliceous stone, and with them has been included the core of siliceous 
stone, i.e, the block from which the worker struck off the rtakes he re¬ 
quired, either to be used plain or to be manufactured into knife, spear¬ 
head, or arrow-head. For the technical methods of core-da king were 
applied by the primitive stone-worker to the manufacture of his flaked 
implements, and vice versa. 

The flaked spear-head* knife, and arrow-head of the Stone Age corre¬ 
spond sufficiently well to their Metal Age equivalents to make their 
names satisfactory. But the Stone Age axe is an implement quite different 
from the modern iron or steel axe. 

The Palaeolithic Hand-axe 

The earliest stone ‘axe’, the Palaeolithic hand-axe (Fig. i), is in essen¬ 
tials a heavy, cutting, and sharp-pointed tool that was held and used in 
the hand. In the later Lower Palaeolithic period ir developed into various 
specialized types, such as the chopper, cleaver, and long dagger-like 
implement. In its characteristic pear-shaped Palaeolithic form it gradu¬ 
ally died out, being probably replaced in the Middle Palaeolithic by more 
specialized tools. But as crude chopper or pick, its equivalent is likely to 
have been used through all the Stone Age periods, and it may be repre¬ 
sented among modern Stone Age peoples by the Bushman' chopper, the 
Australian* well-flaked pebble chopper, the Tasmanian* pebble pick or 
chopper crudely sharpened by flaking, and in America by implements 
such as the Oregon" chopper-like tool In the Pitt Rivers collection, and 
the choppcr-like implement* found in Patagonia . 4 

1 Tli! i> ir.il mlwftjiwrrt Tmmbt-rij icivi Go siolea it cud m| filupur. 
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Fir,, i. PaLi«ol£thic hind-ixs. liioani grave)*, Axmiiuier (author 1 * collection). 
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The Neolithic-type Stone Adze 

The Late Stone Age adze (Fig. 2) is a wood-working tool< It was 
in use among the peoples of the Neolithic period, among the modern 
Stone Age peoples in many parts of the world, and over a lone range of 
time. Tt was made, m its characteristic form, with its business-end shaped 
like a shallow anti flattened scoop or gouge,' 1 and was halted and used in 
adze-fashion, 7 working the wood by gouging out chips and slices. It had 
axe-like variants in flaked and polished form. 55 There were also axe-like 
hoe-blades that were made and used formerly in some eastern areas of 
North America by Indian tribes. 1 ' The Neolithic-type adze may be 
flaked and thus used, or first flaked and then ground, either wholly or 
partlyj into a final polished form, or hammered and pecked from 
hard stone and ground into shape. 

The Modern Met at Axe 

The modern iron or steel axe is in essentials a hafted wedge- one blow 
cuts into the wood at a slant, the next drives in and meets the bottom of 
the previous cut at an angle, thus removing a chip or slice between the 
cuts. 

Since in this study the technique of the blocking out and shaping of 
a flaked-flint axe or adze is the main point, the implement will be referred 
to as an ‘axc\ since the course of manufacture is the same until the final 
shaping of the working-end for the purpose for which it is intended. 


Notes 

t. See Dunit, 1931, Plate V, fig. 3 fora chopper in the collection presented 
by Mr. E. J. Dunn to the Museum (cat- 1940.10.9, D-V. 3). This specimen is 
flaked in the palaeolithic manner across one face only, and is pear-shaped, but 
the sharp ‘bull’ appears to have been the busincss-rnd. 

2. For a study of Australian flaked pebbles see Cooper, 19+3. Some are 
flaked across one face from one margin only, i.e. are semi-uniface implements; 
others from both margins, so that one face is wholly cross-flaked, i.e, are unitace- 
implements. 

3. The Tasmanian flaked pebble implements are represented in the Pitt 
Rivers Museum among the very large collection made by Mr. E. Westlake. 
These particular implements in the collection vary in size, one being very large 
and heavy. They are flattened, oval, and pear-shaped, and iheir ends (one end 
only of each) have been sharpened and pointed hy flaking across one face only. 

4. A large flaked oval hand-axe 1 in the Museum comes from Lake County, 


2 ? 



Fic. t. Neolithic stone foljse, L‘t bourne (luiLur 7 ? collection) 













THE "AXE*, SPEAR-HEAD. KNIFE. ARROW-HEAD, AND CORE 

Oregon, and was presented by* Mr. T. B. Kirtrcdgc in 1913 (cat. V. 76). It is 
boldly Baked, of thin sections oval shape, and of fine workmanship, k appears to 
have been a chopping implement, is a finely made hi lace, and very superior in 
technique to rhe crude Bushman and Tasmanian implements just noted. 

For the use of crude choppers of hand-axe shape in Patagonian antiquity 
see Bird, 1 938. These implements are figured on p. 2 T 2, and on p. 253 are said 
tc< be unilaterally Baked- They appear to be similar to the Bushman chopper 
described in note t. 

6. In its characteristic wood-working form, one lace is concave, and the other 
convex, but the degree of concavity and convexity varies considerably, and the 
working-edge may be gouge-like, or almost straight. However, on one side of 
the working-edge there is always a pronounced bevel. In some forms there is 
no concavity at the working-end, but in these the bevel on one side is larger than 
that of the other, so that even in these implements the ‘scooping' effect is prob¬ 
ably not interfered with, This bevel is a constant feature in all forms of the stone 
adze of the ‘scoop-like’ type In whatever part of the world they are made and 
used, and it seems likely that its function is to assist the sharp stone edge into and 
through the wood in a scooping-out action and effect. 

Miss Beatrice Blackwood collected a scries of polished scone adzes during her 
stay amunsr the Xauti Tribe. Upper Watut River, Morobc District, New 
Guinea, in 1936-7. These adzes show much variation in the manufacture of the 
working-edge. In Miss Blackwood's Paper (1950) the various types are dis¬ 
cussed and illustrated, figures and diagrams explain the curves of the working- 
edge, and the use of these tools is detailed in the text and shown by photographs 
taken on the spot by the author. Variations in adze-forms arc likely to be mainly 
due 10 the nature of the work for which the implement is intended, but they may¬ 
be partly due also to individual preferences, since each man makes his own tool. 
Again, differences may be affected by the type of stone chosen for the blade 
(Blackwood, 1950)- The fluting effect of these adzes on the wood can be seen in 
a photograph of a tree cut by a stone adze, taken bv Miss Blackwood. 

", The Australian aboriginal stone axe is hatted with the line of the edge 
parallel 10 the line of the haft, as in the modern iron axe, and it is also used 
unhalted in the hand. Judging from the specimens examined in the Pitt Rivers 
Museum, its section is thick as compared with the New Guinea adzes described 
above, but its working-edge is similar with regard to the bevel on one side of the 
edge, and flattening, &c., on the other, and its blows must have been delivered 
to have the same ‘scooping* effect. 

H, The Mount Hagen, New Guinea, polished-stone axes, of beautiful manu¬ 
facture, in the Museum, .ire hatted with the line of the edge parallel to the line 
of the hart, modern axe fashion. Four of these, probably ceremonial axes, have 
fine bevel edges; one, probably a working tool, has a steep, thick bevel edge. 

From Polynesia, the Museum has adzes with oblique, and sometimes ex¬ 
tremely steep chisel edges. Some arc small, others very large and massive- In 
their general form thesis Polynesian adzes resemble the modem iron adze rather 
than the Neolithic-type adzes discussed tit note 6. Buck, 1930, pp. 332-3, 
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writing on Samoan material culture, describes 'an adze hatted sideways . .. and 
used for Idling a tree*. Thus there are considerable variations in form possible in 
these wood-working tools, but the scoop-like type described in note 6 is found 
among many peoples and in man}* parts of the world. In Perak,, Malaya, and 
from the Irrawaddy, there arc adzes similar in form to the Polynesian type, having 
similar steep and oblique chisel edges. 

9, There arc some flaked chert hoe-blades from Missouri and Illinois in the 
Museum. For full information as to the work-sites and manufacture of these 
implements, see Holmes, 1919, chapter xvi, pp. 187-94. The working-end of 
these Implements differs in construction from that of the wood-working stone- 
adze, but the flaking and shaping of the tool as a whole is similar in manufactur¬ 
ing technique to the blocking out of the flaked stone adze. 
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Chapter II 

TECHNICAL PROBLEMS 

F rom a manufacturing point of view, the four Eaked-flini imple¬ 
ments under discussion confront the worker with these preliminary 
problems: 

i. To find nodules or pieces of raw material suitable in size and shape 
for the implement required, or to work a nodule or piece down to the 
requisite size and shape, or to strike a piece of the right size and shape 
from a block of siliceous stone, i.e. a core. 

Solution. By experimental work and by the search for, and knowledge 
of, raw material. Technical advance along these lines led eventually in 
Europe and America to mining for the best scams of flint and other 
siliceous stone, and to advance in core technique in all areas. 

2. To shape the implement and control its section by striking off 
Hakes from the sides (lateral margins) that will carry across both faces 
of the piece of stone that is to be worked into die implement. 

Solution. The cross-flaking can, with the hammer-stone, onlv be solved 
by the use of flaking-platiorms prepared along the lateral margins of the 
implement, and this is the line of development in the technique of the 
hard hammer-stone. 

Secondary problems affecting the worker may be listed as follows: 

I. The manufacture of a sect ton-taper, and the formation of the 
business-end 3 of the implement. 

Bdutittn. 'Hie assistance of the prepared flaking-platforms in the 
course of the specialization and develop men: of the implement. 

2 , The problem of straightening and sharpening the edge of flat- 
sectioned cutting and piercing implements made from flaked flint. 
Solution. The invention of pressure-flaking. 

5 In ike- thind -ueme adze, the gmige-like working-end n ac.ii -kilfuL and axxumc flaking work, The 
bevel an tltic 'uuder-friV of the mutt be lira farmed* and tlier from * prepared pbaferm 

altinfi tb maifEii die fomuiion of dac gouge-hollow must be carried out b> a tenet of Sikes Mftverging 
TiQ-lkshiDE on the median iincuJ the ipspkm-ritL 'I’liu I on dike paltem oi tIle- fiake* icxnnfrig ihr working* 
end ofsrs nixt cm be vwjr well **eti in i large tkUd-flfai from Eatfhfflirtse (Fig. a) in thecolkeifan 

of die wfrier, giten h r - Pfnfo'or A. tkmo. Expedmen^Lh Ii wu found dm dtc fan-flaking with in 
convergent pattern cime natunllv when the corned at each wing of the worting-edgr \cm rounded 
prior to ibe famisiion of ike gogge-hoUwr In ihe Age utipkroexH a eaiodiricii-poiage end with 
rounded wings is the uraal pattern, and is evidently the most ctFevtivc ihapc for wond-w carting. 
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3. The problems of shal low -taking, ripple-flaking, and notching that 
arose in later Stone Age times with increase in knowledge and skill in 
stone-work* the fitting of the implement to a wooden baft, and the urge 
for sheer artistry in the mind of the worker. 

SfJutims. H/tulhu-Jiakhig could lie obtained by hammers of a material 
softer than the hard hammer-stone, and these experiments may have 
begun early (see baton-work with wood, bone, &c„, discussed in C hapter 
VII), or Follow 011 [he discovery of pressure-flaking, and accompany the 
use of bone, 6ce., in the diffuse-bulb techniques (see Chapter VII) of the 
European later Palaeolithic period. 

'Ripph'Jtaklng. Further refinements in shallow-flaking and ripple- 
flaking were met by the invention of the hammer-and-punch and pres- 
siiEC-by-impulsion (see pp. 84-87)* probably as a sequel to the invention 
of pressure-work. Fluted cores of the French Solutrean period in the 
Pitt Rivers Museum suggest the development of these techniques for 
cvrc-x'rk at that time and place, unless the cores arc the result of soft- 
hammer techniques (sec pp. 51—52). But certainly ripple-work in Imple¬ 
ment manufacture is characteristic of the Late Prehistoric Stone Age in 
Europe ami Egypt, and in the advanced taking-work of the American 
Indian. Fluted cores from which long ribbon-like flakes have been pushed 
or struck off arc characteristic of the Late Stone Age in Europe, the Middle 
East, and India, and in comparatively recent times have been produced 
by the Aztec Indians of ancient Mexico. Ripple-work was by some 
peoples in Late Stone Age times brought to perfection in implement 
manufacture with the assistance of surfaces prepared by grinding.* 

Notching, When in some areas and in later Stone Age times, knife, 
spear, and arrow-head were notched so that they could be lashed to 
wooden shafts and handles, shallow-notching was made possible by 
pressure-flaking, and deep-notching by ha miner-and-punch A 

1 Sec lWyiwnie Egyptka -ippk-fiaied chert knives, md rctcraice* in Sir John Evuu, 1S97, 
pp. *2-43, 

- For dhcuttkfl *n <3 references to literature, jet KdutyEk, K. H. 5 .. 
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Chapter III 


TECHNICAL DEVELOPMENT IN THE 
MANUFACTURE OF THE FLINT AXE 

AND CORE 


The Flaking- Platform 


A fla KING -MLatform may be defined as any area upon a nodule or 
piece of flint from which a Hake can be detached by striking, or, in 
later industries,, by indirect-percussion or pressure. 

In the hammer-it me technique platforms may be: 

r. Nat ami. An area On a piece of flint (it may be simply a prominence 
on a nodule, or a flattened edge of a pebble, that makes with the lace to 
be flaked an angle, not too obtuse or acute) at winch a flake can be struck 
off from the working-face, Lc. the face being flaked. 

a, Artificial. This is an area flattened by one or more flaking-blows, 
on one face of the piece being worked into an implement or core, at such 
an angle with the face to be flaked (neither too obtuse nor too acute) that 
a flake can be struck off the working-face so as to shape the implement or 
obtain a needed flake from a core. In a form characteristic of Neolithic- 
type and modem Brandon cores, the platform is flat, and formed by a 
•quartering’ blow that divides the flint block into suitably shaped pieces. 
In this form it truly is a ‘platform’. But in many cases the platform corre¬ 
sponds rather to a striking area. For it may be formed by several flukes, 
as in the faceted-platforms of the ‘tortoise - type core technique (see 
pp, 47-4.8), or vary from the crest of a flake-ridge to the hollow of a flake- 
scar, or be formed by several flakes as in some of the on e-or-two-plat form 
cores of later Stone Age industries. It depends upon the worker’s know¬ 
ledge and intentions, and upon the shape of the piece of flint that forms 
the core, ami the shape of flake he wishes to strike off. 

Axe-manufacture , using a quartzite pebble ns a Hammer: 

Crude Techniques. 

Crude Technique an, I, the alternate^platjnrm hand-axe technique. Early 
stages in the development of‘axe’ technique with the hard hammer-stone 
arc suggested by the early crude cores of Clacton and Clacton-type 1 m 

1 Krtf R&raxt to C'Wtnu md taro, k* Wit«11, 1911-1, p. <97: Oumiler. 

p. 7 <j; «tf mJ Paterson, P- l - 
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TECHNICAL DEVELOPMENT IN THE MANUFACTURE 

the Pitt Rivers Museum with a steep edge-flaking carried out round the 
block (Fig* 3)» and by crude hand-axes (Fig* 4*) in the collection that 
appear to have been formed by similar edge-flaking along the lateral 
margins of pebble, nodule, or piece of siliceous stone. This edgc-Jlakhig 
technique was carried out by the worker striking a flake from the lateral 




r it, ]. CNr.qm-fypc core tram the Boyne Hil! Temtcc [fluid L, A. D. I jcultt. See also jip* 4.6-4'. 


margin of pebble or piece across one lace, and then by using the flake- 
scar as a platform, striking a flake otf the opposite face, and so on round 
the implement. Hence the term ‘alternate-platform*, This method leaves 
a diarp wavy edge. 

Experimentally, the hammer-stone and alternate-platform technique 
produces wavy edges, unflaked area? of cortex in the middle of the imple¬ 
ment* thickness of section, and .1 generally clumsy result. Such results 
arc to be seen in two crude, and in appearance ‘early* hand-axes in the 
Pitt Rivers Museum* The first is labelled ‘Factory site above Nahun 
River, near Ik London, S. Africa, d.d. II* Balfour 1910’, and the second 
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'Race Course, Pietermariteburg, d.d. C\ G. Bliss 1927*- This latter is a 
crude specimen, made from a piece of tabular siliceous stone, and shaped, 
apparently, by alternate Baking. 

Crude Technique m . 2 % jinking across one face 
only, or part oj one face of a pebble or nodule , by 
blrrws along the lateral margins. This method is to be 
seen in a small Palaeolithic'hand-axc made from a 
Baked pebble front StfrcHcnden, C.C., South Africa, 
given by Dr, van HcerJen in 1939, in a pebble 
Palacotith from Biddjrhham gravels, Bedfordshire, 
collected by the wiilfer in 1909, and in the sharpen¬ 
ing of the ends of Tasmanian flaked-pebble picks 
or choppers in .the Westlake collection in the 
Museum. Uniface and semi-tmiface a**® nr '■h/s«_ 
pers made in this ^ way, but often of vci 
workmanship, were tnade by th'e .former aboriginal 
inhabitants of Kaiiganjai Inland, South Australia. 

Specimens presented by Professor A. S. Barnes and 
Lieutenant H. M. C09p.br art in the Museum, and 
the implement -are described and figured by 
Cooper, 194?. 

As a matter of fact, tins technique of Baking 
across one face is the preliminary stage in the 
manufacture of an axe, by the prepared-platform 
method, from a Battened pebble or nodule, and a 
fine Baking-pattern can be obtained by a skilled 
worker. Thus these Australian implements may be 
the work of a people who knew' all about the 
manufacture of biface implements by the prepared- 
platform method, but preferred this simpler method 
because the implements so produced 
required. This argument would apply also 
Palaeolkhs and to the Tasmanian picks noted above, 
but the work on them is so very much cruder than 
that of the Kangaroo Islanders that it suggests 
wain of technical knowledge rather than purposeful 
crudity. 

A further example of native edge-flaking tech¬ 
nique may be seen in a Bushman chopper in the Sttdt 
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E. J. Dunn collection in the Museum (cat, 1940,10.9, D, it, V, 8)* 
This implement is made from a greenish-coloured pebble ol a coarse¬ 
grained rock. It has been crudely edge-flaked, mainly on one face. It 
is figured in Dunn 195 ;i» Plate V, no. 8, 

Crude Technique no, jffiahingfrom the edges of one face only of a massive 
Jlah. This method is to be seen in a Pah eolith from a gravel-pit near 
Bedford, collected by the writer in 1904, and now in the Pitt Rivers 
Museum. The implement has !>ceri made from a flake in which only the 
non-bulbar face has been flaked. Two Bushman choppers in the E. J. 
Dunn collection in the Museum are made by a rather similar edge- 
flaking technique. One (cat. 1940.10.9, D. 9, V. 5) is made from a large 
piece or massive flake of quartzite; oik* face is unflaked, the other appears 
to have been crudely flaked, resulting in a high median ridge and thick 
triangular section. Tlie other (cat. 1940,10.9, D. 3 °» ^ - 3 ) a pP Cirs co 
have been made from a piece of quartzite; the unflaked face is the outer 
surface of the pebble or boulder from which the piece was obtained; the 
flaked face runs to a high median ridge, and a thick and more or less 
triangular section is thus formed. Both choppers arc illustrated in Dunn, 
1931, Plate V, nos. 5 and 3. 

Besides the alternate-platform method, then, there were two other 
variant methods, technically crude, but efficient in sharpening pebble or 
piece into an edged and pointed implement. In Palaeolithic times num¬ 
bers 2 and 3 may have been alternative techniques, or simply used it 
times or by workers along with the alternate-platform method, but 
examples of the two variant methods arc rare among the hand-axes in 
the Pitt Rivers Museum, It is very interesting to see that such crude and 
‘early’ methods were employed by the native stone-worker within, recent 
limes, yet these methods evidently produced implements that were ade¬ 
quate for the purpose for which they were intended. 


Technical Difficulties 

The modern experimental worker finds three difficulties in making 
a flint axe, and these difficulties must have equally confronted the early 
stone-worker. 

1. The impossibility of flaking from a square edge, such as is found 
on the broken margins of tabular flint (i.c. thin continuous seams to be 
sometimes seen crossing chalk quarry Faces), and probably also in places 
on flattened irregularly shaped nodules, 

3 * 
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2. The difficulty of flaking away steep and deep margins, rounded or 
irregular, such as may be found on large irregularly shaped nodules. 

3, The impossibility of flaking properly by a blow directly on to a 
sharp edge, and the difficulties in cross-flaking a biface by blows 'oft' the 
edges, owing to the thick short flakes produced bv this method (alternate- 
platform technique). 


SrJuthm Found Experiment ally 

1, A square edge' must be trimmed away by alternate-platform flak¬ 
ing, for a direct blow only drives in and breaks up the flint. The worker 
starts therefore at a corner. One blow' takes the comer away at a slant. 
Then he uses the scar so formed as a platform for the next blow to take 
away a piece of the opposite edge, and thus gradually criss-crosses the 
square edge away to leave in its place a sharp wavy edge. This technique 
is useful at any time or place, for it may be used to remove a square or 
abrupt edge in axe- or arrow-head manufacture, so that although it is 
'early' In technique as tar as core and hand-axe are concerned, it might 
be employed, where necessary, at any date. 

2. Much the same method a& the above must be used to reduce the 
deep margins of large and irregularly shaped nodules. A flattened or 
thin place must be found along the margin, a flake struck otF at a dam, 
its scar used as a platform, and the margin alternately flaked away as 
already described for dealing with a square edge. 

An example might be noted here of the hand-axe (cat. 1947.8.1b in 
the Museum), where the worker has taken not one flake from a platform 
provided by a previous flake-scar, but several flakes-. This is common 
sense, for where the platform is suitable, why rum the hand-axe as long 

flakes can be obtained from the platform ? 

It is just this deviation that might well be the first step to the realization 

' Tubular flint tunning in 4 couinnoai win lm»i up with squat* tjrpe <*s flint «nst 

to h»vc heat lit* «al by tin: otter in i!m * outsit?, lor there s* «nJ» <** feJudirl* fcm&fas 

in the Pitt Rwm «dk. r--v :lnl van be woribol dcfmUcty to ilia lortnof materaL Neolithic man at 
Ciubur, j-pe-J-rt *Ii.j to Jnvc dbrtjEirdtd if « material fu t jbCHttanufictarc, to juJpefifoni the material 
in iJn.- itaeura. Bui some huwU.ei-: ifum South A&icain the cdkttiom -uggect the me theto or 'lun 
Kins ®f siliceous stone; in nr,c from :hv Kiev Coarse, Pwlcmuril/.buTf, jhtn Is? t. Ct. Bsi» in iq: - * 
i picreof the «qiun-e edge ot the ubtilitr materia! is pTtxr.i, unflaleJ. It nn ikfend local tirtttm- 
Mancev. i.-ve>iihiiity. OF rufiahiiitf in siianufkiure, u to wfccilibr thin form of flint was a ted or n-.-r. IT* 
large ClpcWw-typc w fnnn tin'ltoyne Hill Terrace found In Mt. A. D, IjcatHc I* mafic from a large 
flatten rd mdntf of very ;ir<c-jlj- ?lurye and rkjuknesi The Mnmum has a (fit. tq-ff.ir ma* 
and prritntd by 1’rojt-v.oT i\ llatr.c-r Ttg. t). 
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that a suitably prepared platform was an advantage not for one Hake only, 
but for a whole scries of flakes, and so lead on to the purposeful prepara¬ 
tion of a long marginal tf a king-platform, 

3. If die worker tries to flake across the nn- 
ftaked face of the ‘uniface’ from the partially 
rounded, partially sharp edges left by Crude 
Technique no. 2, or across the faces of a flake 
from its sharp margins as in Crude Technique 
no. 3, he will find that his blows only break in 
on the edges and at best only produce short 
clumsy flakes that do not travel across the 
unflaked areas. 

It is not until he has found that the saint ion lies 
in preparing a platform along these edges (Fig. 
5, also Fig. 1 3 ) for his $aking-hl<ms that he can 
obtain long flakes that will run across (cross-flake) 
his implement to the mid-line or farther. 

This technical advance will lead him: 

1. To form platforms along the margins of 
the half-flaked nodule or pebble so that he is 
able completely to cross-flake the unflaked face. 

2. When he has trimmed away a square edge, 
to form a marginal da king-plat form to deal with 
the sharp edge formed by his first flaking. 

3. When flaking from the edges of a flake 
across the flake-face, first to prepare marginal 
platforms along the edges at a suitable ‘flaking- 
angleh 

Fie. 5. UnanjihciJ Pibeoiidiic In a study of the technique of arrow-head 

manufacture (Knowles, F. If. $., 1944). the 
fulb pr^pir«l JUung-platfoftn or t v . . 1 s %Y \\ 

‘tamed Ta «c the mwp wmerhas termed the prepared marginal Making- 

platiorm w ifcc Up iduaMjc* platform a Turned edge*, because the lateral 

margin or edge of u fluked implement is 
ienpiji ofdie implement. Down- ‘turned’, he. blunted by flaking, so as to ‘set’ it 
h*ii, Suffolk, J. W. FiortOTcoJl^ at the correct slant or slope to form a flaking- 

AVrf/c lit. platform ror the cross-flaking process. 

The Developed Technique of Axe-Manufacture 

In axe-manufacture, as in arrow-head manufacture, the ’turned edges’, 
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i.e. the prepared marginal flaking-platforms will enable the worker to 
cross-flake both faces of Ills axe and to thin and shape its secrlon. 

In a flat pebble or nodule a series of blows along the rounded lateral 
margins will serve to cross-flakc one face; next, a scries of light blows 
along the edges so formed will 'blunt' the edges and form marginal plat- 
for jus from which a further series of blows will cross-flake the unflaked 



F ic, 6, FUfcing a feint module with a quunzrtc hiRUwr-ftcfflc. 


face (Figs, 6 and 7). In a square-edged piece, the square-edge must be 
first trimmed away as explained in Experimental Solution no. 1, and a 
Turned edge* then formed along the lateral margins for the cross-flaking 
process. 

An irregularly shaped and steep-margined nodule must first be treated 
in much the same way. Sec Experimental Solution no. 2. Then 'turned 
edges' must be formed for the cross-flaking process. 

If die worker is using a large flake to make into an axe, then he must 
‘turn the edges’ for the cross-flaking blows, as in arrow-head manufacture 
from a smaller flake. See die descriptive figures in the writer's paper on 
arrow head manufacture (Knowles, F. H. S., 1944) and Figs, 8—10, 

If a roughed out, suitably shaped piece is used, then the margins must be 
trimmed to allow the preparation of the flaking-pl at forms or turned edges. 
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technical development IN THE MANUFACTURE 

Ir is never easy. The nodule or piece must be of suitable shape, all blows 
tmisi be correctly judged in strength and accuracy, the axe-in-making 
must be free from flaws and inclusions that would affect the run of the 
flakes. Much skill is needed and knowledge of the material. But the 
prepared-marginal-platform technique made possible the manufacture 
of the beautifully made implements produced by the Stone Age crafts¬ 
men. 

Technical Stages in the Manufacture of a Palaeolithic Hi face Flint Hand- 
axe, and a Neolithic Flint Adze, with a Quartzite Pebble as Hammer- 
stone , based on Experimental Work, i 

Paw Material. A suitably shaped nodule, a large flake struck from a 
block, or a shaped piece of flint. 

Palaeolithic Flint Hand-axe 

Stage j , Preliminary trimming and shaping the piece, if required bv 
the form of the raw material. See Note r below, on p, 43 . 

Shaping, and forming the section, by cross-flaking (see Note 2 below) 
both faces of the nodule, flake, or piece. This is carried out by blows 
along the lateral margins with the aid of prepared-pi at forms (see 

P< 38)- 

Stage 2. Straightening and correcting edge, removing spurs, and 
general trimming. 

Neolithic Flint Adze 

Stage 1. Preliminary trimming and shaping the piece, if required by 
the form of the raw material. Sec Note 1 below, on p. 43, 

Shaping, and forming the section, by cross-flaking (see Note 2 below) 
both faces of the nodule, flake, or piece. This is carried out by blows 
along the lateral margins with the aid of p re pared-platforms {see p. 38). 

Stage 2. A further scries of flakes along the lateral margins to trim 
them, and to prepare the tool for its wooden haft, fids second flaking 
series often overlies and confuses die prior flaking-pattem. 

Stage 3. Forming, by flaking, the working-end and edge of the adze. 
See Note t on p. 3 1. 

Stage 4. Grinding, if this tcchniq ue is carried out, either wholly or in 
part, as a finish to the implement, or is a smooth polish or finish to the 
working-end and edge. 
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OF THE FLINT AXE AND CORE 
Notes 

1. With a suitably shaped nodule, the worker could start at once with the 
cross-flaking process. 

2 , Cross-flaking, i.e. flakes struck from the lateral mar gin; that run across the 
face being flaked to the mid-line or tart her. 

Cure Technique, i 

Similar to axe-technique problems are those involved in the change- 
over from the Clacton-type core to the 'tortoise'-type core, for the worker 
needs the knowledge of platform-preparation in order to shape the type 
offtake that he requires on one face of his core, and then form a striking- 
platform that will enable hint to remove it from the core bv one well- 
directed blow, In the ‘torroise’-type core technique such a platform is 
known as a prepared-platform or a faceted-platform, the latter term 
meaning that the series of blows that make the platform often, though 
not always, leaves smalt facets on the flake-plat form and on the core. 

To judge from some crude Palaeolithic cores in the Pitt Rivers 
Museum, advance in technique has taken place, (i) when the worker 
wished to detach symmetrical flakes from the working-face of his core, 
as in the single mid-ridged flake in the Clacton industry, and (2) when 
he found that by one or more blows at the base of the flake he wished, to 
detach, he could make a slanting platform that would enable his final 
blow to take a long flake off, because by the angle so formed his blow" 
would drive well across the working-face of the core. 

A blow on the trimmed butt of a hand-axe directed towards the 
pointed end would produce a large wide flake to thin the section. This 
could give the worker the idea of making a similar core 10 produce 
a similar flake, i.e. a ‘tortoise’-core. Advance in technique in core and 
axe manufacture are likely to have been parallel, since their problems 
are alike. The problems of core and implement work appear always to 
be interrelated, as may be seen in the fluted cores and fluted implements 
of the later Stone Age. 

Axe Manufacture* 2 

Technical evidence of ihc development of l a*e’ manufacture. Clues ro the 
course of development are presented by some Palaeolithic hand-axes in 
the Pitt Rivers Museum, cither rejected in the process of manufacture, 
or with patches of the opening stages of the work not entirely obliterated 
by rhe final finishing touches, i.e. the secondary work. There are also in 
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the collections representative series of implements, finished and un¬ 
finished, from Neolithic English, Welsh, and Irish axe-making sites, 
also from a recent New Guinea factory site* 

Technical Evidence from the lower Palaeolithic 

Examples of Lower Palaeolithic hand-axes in the Museum suggest that 
the knowledge of elaborate platform-preparation was arrived at by slow 
degrees, and that the earlier attempts consisted of crude and partial 
preparation of portions of the lateral margins of die implements, 'hc.se 
examples cannot be arranged in any time-sequence, so that they must be 
considered only as interesting 'pointers’ to a likely course of development. 

The specimens in the Museum that demonstrate the stages in platform- 
preparation are the following: 

1. Hand-axe labelled 'Unfinished Chellean implement (a failure), ?Swans- 
combe. Purch, t^,t i.1927, Stevens*. This specimen shows a modified alternate- 
piatform technique; several flakes appear to nave been struck from one flake used 
as a platform, 

2. Harui-axc labelled 'Somme Valley, France, A. M. Bell coll,, Porch, 1900', 
Several flakes form a wide flaking-platform along one margin of the butt. 

3. Hatni-ave labelled 'England, 1947.fi. 16, chd. Sir F. Knowles'. This is a 
hand-axe in course of manufacture from a small uoduie. Along one lateral margin 
several flakes form a continuous platform from which Hakes have been struck 
across one face; on the other margin one large flake forms a platform from which 
several flakes have been struck to meet the above-mentioned cross-flakes. The 
plat formed face has not been struck. 

4. A pear-shaped Aeheulean-typc hand-axe from Kenya (1947,1.459, d.d. 
L. S. B. Leakey) has a boldly, though rather crudely, flaked platform extending 
across one of its lateral margins, from which flakes have been struck across one 
of i ts faces. 

5. A finely made Acheuleau-type ovate hand-axe labelled ‘Downham, Suffolk, 
*864. J. AV. Flower coif shows on part of its margin the remains of a finely 
chipped flaking-platform, w hich would suggest that at the time this axe was made 
the worker knew ah about the advantages ot a careful preparation of the lateral 
margins of his hand-axe, so as to be able to cross-flake it successfully and control 
the section (Fig, >), 

Technical Evidence frm eke. Upper PafanUthic 

In the French and Palestinian Upper Palaeolithic collections in the Museum 
there are no large thick bifaces, so that no technical evidence is available for this 
period. 

Technical Evidence frem the Mesclithir 

W 

1. In the Museum rlitre ts a small ‘axe* labelled 'Denmark, Kitchen Midden, 
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P.R. coll, 957 1 , This implement is ilaked across one face only from two crudely 
flaked platforms running along both lateral margins. The working-edge is 
formed hv a cress-Hake (tranchtt-icehnique), Other similar types of implements 
in the collection arc made by similar technical methods. 

An implement labelled ‘Mr. Carmel, Palestine, Mugharec el Wad, Layer 
K.:: (Lower Natutian), d.d. B.S.A.J., 193-' is a biface ('chopper) resembling in 
shape and technique a small hand-axe, although crudely made anti thick in 
section compared with a good Palaeolith, 

Tcthakitl Evidence from the Neolithic 

The Museum has representative collections from the English site at Cbsbury. 
See Fox, A, Lane, 1876. 

Collections from the Welsh site at Craig-LwydL See Warren, 1919, p. 3+2. 

Collections from the Irish site at CushendalL See Knowles, W. J., 1903, 
p. 360. 

On all these factory sites the technique of the prepared platform has been used 
in the manufacture of scone adzes. Specimens from the sites that illustrate the 
technique are shown in a case in the Museum devoted to Axe Manufacture. 

Technical Evidence front Modern Stone Jgr Peoples 

The Museum has a series of specimens from an adze-making site on Wood¬ 
lark Island, Mew Guinea (Seligman and Strong, 1906, p. 34&). The prepared- 
platform Technique was in use on this site, and examples to illustrate this are 
shown in the case on Axe Manufacture. 

In both the Neolithic and Recent Stone Age factory sires notes above, 
the character of the flaking appears similar to that produced by a hard 
hammer-stone, and carefully prepared da king-platforms were made 
along the lateral margins of the adzes in course of preparation. Among 
the Cjraig-Lwyd ami Woodlark Island specimens there are two examples 
in which the worker has made use of a natural platform running along 
one lateral margin provided by the rock formation. The two specimens 
arc identical in workmanship and appearance, even the colour and 
appearance of the siliceous stone being alike. In all these sites also tech¬ 
nical knowledge is advanced, skill and craftsmanship supreme, and the 
worker, both prehistoric ‘white’ and modern ‘black', turned out beauti¬ 
fully made and efficient tools. 

Summary 

It seems from the foregoing evidence, therefore, reasonable to presume 
that ‘evolution* Ln hammer-stone technique proceeded from the crude 
edge-flaking techniques of early times to the use of more elaborately 
prepared platforms, with a consequent improvement in cross-ticking, 
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section-shaping, and the preparation of the working-end in the adzes of 
later periods, and that this technique of the hammer-stone and marginally 
prepared platform was in use in widely separated geographical areas, and 
also within quite recent times. 



Fig. ii. OrcUHi'typc enre, StcEenh^ch, C.C.. J.ii. H. Bai^ur, i^oj. 


Core Technique* 2 

A study of Core Technique was undertaken by the writer for the Pitt 
Rivers Museum, and a classification of cores attempted. The results arc 
shown in the Core Exhibition in the Upper Gallery. The summary given 
here will explain the suggested course of development. 

Cine ton-type Cores 

i. The earliest type of core represented in the collections is the alter¬ 
nate-platform core {see p. 33 and Figs. 3 and it). Examples include 
type-specimens from Clacton presented by Mr. Hazzledine Warren, the 
cast of a large Clacton-type core found by Mr. A. D. Lacailtc Ln dye 

+6 






OF THE FLINT AXE AND CORE 

Boyne Terrace, made and presented by Professor A, S. Barnes, alternate- 
platform ‘biconical' cores from South Africa, cores from the Palestinian 
Lower Palaeolithic of Mount Carmel, presented by Professor D. A. E. 
Carrod, and a few cores of this type collected by the writer from the 
Biddenham gravels. 

To judge from these examples, the form of the material usually chosen 
for this technique was a piece or nodule of flattened shape. Flakes were 
struck from the margins of the piece of material by the alternate-platform 
method. In symmetrical cores the tlaking was proceeded with round and 
round the piece until its flaking possibilities were exhausted, and the final 
reject state was likely to approach a biconical shape. In irregularly flat¬ 
tened material only part of the core may have afforded the required 
flakes, and the reject would then be of irregular form (chopper-cores ?). 
Professor A. S. Barnes preferred the term alternate-plat form cores, and 
the writer named them edge-flake core*. 


*Tartoise -typt Cares (Figs. 12-14.) 

2. With the development of a more elaborately prepared platform the 
core technique evolved along the lines of the preparation of a symmetrical 
flake on one face of the core. In the skilfully designed ‘tortoise'-core a 
platform was flaked all round the core in order to form on one face, by 



lac. ta. Technique of the muia ftr tare of* 'lortofee'-core. Cett tied JUu nude wish qiurtdte tuiunwr* 

stosie by (he author. 

*K | i Ft !,0 * lt! ' u,r wmluii-of tlie pietc u|"0ifn from which tlw core iu« nude. 

C. Him of flakes shaping tidei .if core. 

D- Second «-rcci of fiikts Japing Unix on the lice of tW Lore, 

K, T hie forming tin: j'UifWm front which the Itak* an ihc lira of the sure tt imrcL off. 
h. PLidc ftfoct by -injj blow ddLiLJlin^ <Lile filmed rm the lire of the core. 
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die next series of flakes, die flake-implement required by die worker. 
Thin flake-implement was then struck off the core by a blow on the part 
of the platform forming the ha=.e (bulbar-end) of die implement. By 


J-ic, 11 'Tortoise*- or Lcv»lk>;s-type core from ttafccr'* Holt, Norttfleef, KrrtL Jajot* CjofI cdl 

Porch. E91S. 

differences in the shape and make of this type of core (but all with one 
underlying technical idea, i.e. the formation of the flake required ouone 
face of the core) many different shapes of flake could be obtained by the 
worker. This type of core is characteristic of the Middle Palaeolithic 
period, and was termed a top-flake core by the writer, ami a multiple- 
plat form core by Professor Barnes. 
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1 Modern*-type Ceres (Figs, 15, 16) 

3, Somewhere between the Middle and Upper Palaeolithic period, 
the ‘tortoise'-core technique was given up in favour of flaking from plain 
platforms, formed by one or more blows, down the sides of the core and 
all round the core where the shape permitted. This technique seems likely 
to have been developed from the ‘tortoise'-type two-platform core, and 



j'les, (f). \Wixlerci , -:;--pc cere, omniiie* RIvtr Jordan, BrightiKu T*scn*uiiLi t V* ■■.dLjkc ccJJ. 


from the preliminary stage in one type of‘tortoise‘-core where a platform 
may be formed by flaking round the sides of a flat-topped piece of flint. 
These 'modem’- type corcswere termed side-flake cores by the writer, and 
end-platform cores by Professor Barnes, They are found in the Museum 
collections from the Upper Palaeolithic, Mesolithic, and Neolithic, and 
are also the predominant type of core in the collections front the recent 
stone-working peoples of America, South Africa, Australia, and Tas¬ 
mania. It is a simple and effective Asking-technique, and, with a platform 
made by one ‘quartering 1 blow, is in use at the present day by the gun- 
flint knappers of Brandon in Suffolk. 
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OF THE FLINT AXE AS*r> CORE 
1 Modem*-type Certs WM Dijfutc-Rulh Pits 
In the Museum's Upper Palaeolithic collections appear cores that 
show shallow flaking and dilTuse-bulb pits, and tlakes that have diftuse- 


hr„ rj. Cnto with fallow flaking and diffuse-lrotb piti. Upper Palaeolithic 
jlietstx Hade joule, Sotniwru hlotinc, Mugharei el Wad. Lower AurfgnadttU lrfs fviiei, Upper 
'Pslicnliihic 

Sficsi (Jtottc Jn Placard, l^wer Magdalcnutn;TjuisstL Upper Aurignaca!*; La Ferras&ie. Aurignacmn. 

bulbs. 1 They occur in the collections from the Lower Middle Aurigna- 
dan of Palestine, from the Upper Aurigmcian of the Dordogne, from 

' For ■Jiffuae-bnlb*' and ’»ft*iuunincrt’ kc Chapter VII. 
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the Solutrean of Badegoulc, ami from the French Lower Magdalcnian 
(Fig. 17), These cores cannot have been the work of a hard hammer- 
stone, though they might be the work of a soft-hammer, for it would 
seem likely that bv the time of the French Upper Palaeolithic. experi¬ 
ment* with antler* hone, &c., would have shown the worker the advan¬ 
tage of hammer materials softer 1 than tile hard hammer-stone. But in the 
Early Upper Palaeolithic of France comes the Prtnure-Viakmg Tech¬ 
nique. It Is complementary to the use of the hammer-stone, and is neces¬ 
sary for fine flaking-work. Its early use may be seen in the narrow-flaked 
working-end of Aorignadan nosed-serapen;. Thus the diffuse-bulbed 
cores might be explained by a likely development of hammer-stone work 
ami pressure-fbking, Lc. by the use of Hammer-twd-Punch and Imput- 
sh'L'-Pressurt, For the modern experimenter finds that in pressure-flaking 
a strong 'jerk' is needed rather than a steady pressure. Professor A. P. 
Elkin's observations (see p. 89) show what the skilled hands of the 
Australian aboriginal stone-worker can do by unaided pressure. But with 
the urge to get off still longer pressure-flakes, it seems likely that some 
inventive Stone Age genius experimented with direct blows on the 
pressure-diking tool in order to increase the force of the jerk, from this 
would naturally develop the techniques of hammer-and-punch, impul¬ 
sive-pressure, and the combination of the two described by Catlin (see 
pp. 84-87). 

Chipped and flaked platforms are often to he seen on cores baked by 
diffuse-bulb methods. These cores are so prepared in order 10 seat the 
flaking-tool (sec p. 75). In these cases, the worker’s idea is completely 
different from that of a maker of 3 ‘tortoise’-tv pc core, although the plat¬ 
form is, nevertheless, a ‘prepared’ one. 

1 TliewTTSFfiMMftg * tmid-wflod - handle 1 result ling: 

even tkaift thr 'batnfi 1 was weighted with IduU it had not die weight necessary to obtain Sflifc« item 
ilu? flint core Professor Bittner in i hewn ter 1 ? presence* ushxJ a Mgthofheapy antler, bn^ vnfy ruec«dcd 
m striking braid ihm fkfces from the flint core, fe *calin^ i: rasher than diking it. QihfT fofnu of Vtft* 
hfttmtm might giv* belter rciulw. A Lit|e and hcauy anllcr-k^ shaped £R<J wxd Jiie a tLamiEcr^Ecmc 
might pn-ivt in dEdraf Jktgr*. 
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Chapter IV 

A. TECHNICAL DEVELOPMENT IN THE 
MANUFACTURE OF THE FLAKED-POINT 
USED AS SPEAR-HEAD, KNIFE, OR ARROW¬ 
HEAD 

W ith certain exceptions, viz, bevel-edged knives, Egyptian 
ripple-flaked knives, and Danish flint daggers, the Hiked spear¬ 
head, knife, and arrow-head differ hut little, technically, save 
in si t.c. The general likeness is shown by American Indian arrow-head- 
shaped and notched implements; only length and size distinguish be¬ 
tween arrow-head, spear-head, and knife. 

There are two main lines of descent in the development of the flaked- 
poinr, when considered from the point of view of the form of the material 
used and the technical methods employed; 

I, The flaked-point made front a flake, 

II. The flaked-poinr made from a piece of flint shaped from a seam or 
nodule. 

L The use of a plain pointed flake as a knife when fixed in a short 
wooden handle, or as a spear-head when attached to a long shaft, is 
common among all Stone Age peoples. Hie preparation of such a flake 
bv secondary flaking-work in order to give it shape, symmetry, and a 
means for attachment to its handle (notching, or shaping the butt) follows 
in its development as a specialized form of implement. But with regard to 
the secondary work there is considerable freedom of choice and prefer¬ 
ence on the worker's part as to how far and to what extent th< secondary 
work should go. whether the flake is better flaked across one face only, 
or on both faces, what shape is preferred, and how it should he hailed. 
Thus one has on the one hand the development or evolution of a plain 
flake to an artistically cro&fr-riiked spear, knife, or arrow-head, and on the 
other hand the u>c,‘for choice, of a comparatively crude flake spear or 
knife at a time or place where a finer product would seem more likely. 

For the arrow-head, the use of a finely cross-flaked and symmetrical 
point scums to be general (exceptions arc the trancliet arrow-head and 
the Bushman chip-edged arrow-point) at times and in areas where the 
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J. TECHNICAL DEVELOPMENT IN THE FLAKED PQ! NT. ETC. 

flint-pointed arrow was in use* This was presumably due to the need of 
symmetry for accurate shooting; otherwise a point with much less work 
on it would seem likely to be chosen for a weapon that was so often lost 
in use. At the same time the artistic feeling of the Stone Age craftsman 
must be taken into account: witness the care lavished on his fragile flaked 
spear-head by the Worora aboriginal (sec p* 89 ' 

If the use of wood, bone, or antler baton is postulated, then the cross- 
flaking of the flake to be used as a point, if not inherited by tradition, 
could follow on by simple developmental degrees. For the work of Pro¬ 
fessor A. A. Barnes, exhibited in the Pitt Rivers Museum, illustrates the 
ability of the baton to flake from an edge, and this technical advantage 
is discussed anti illustrated by JVL Francois Hordes, 1947- His work is 
further discussed on p. 63 of this paper. 

But the cross-flaking of a flake by quartzite hammer-stone is a more 
complicated process, and needs the previous preparation of marginal 
flaking-pi at forms along the flake's edges (Fig. *8, also Fig. 10}. In the 
hard hammer-stone technique we are therefore faced, from a develop¬ 
mental point of view, with three possible lines of descent. 

1. By tradition. Since the technique of cross-flaking with a hard 
hammer-stone had been developed in hand-axe manufacture in Lower 
Palaeolithic times (sec Chapter III), then it would seem the natural 
course that this knowledge should he passed on down by tradition and 
used in later times to manufacture with the hammer-stone the finer biface 
implements such as the spear, knife, and arrow-head. 

2. By development. Proceeding from one step to another; shaping the 
flake, cross-flaking part of it (finding out the necessity of a marginal 
flaking-pJatfonn); cross-flaking one face only (using one pair of margin¬ 
ally prepared platforms); then the final cross-flaking of the other face 
(using two pairs of prepared platforms), thus turning the flake into a 
biface implement. 

3. By rediscovery. The prepared-plat form technique has been redis¬ 
covered by some modern Brandon workers, as may be seen from arrow¬ 
heads in the Pitt Rivers Museum made by Mr. Fred Snare and Mr. 
William Spalding. 1 Thus it is quite possible that it should similarly have 
been arrived at by the earlier worker when he wished to cross-flake his 
flint point, either to make it more efficient, or to satisfy his artistic sense. 

1 The result* \hiy achieved show pkitrfy that I h ey underload die technique,, hat they kept i t a secrel. 
Th<r prepared ~pEiutor[ii technique wbi independently discovered ihrough experiment: by the author, 
anil the firet literate prwmlasJon made by him in 1944. See Knotvies, K. H. *944.— EJhwn. 
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A. TECHNICAL DEVELOPMENT IN THE MANUFACTURE OF 

So far as ‘By development' is concerned, the following theoretical 
developmental series could be arranged from the collection of Kenya 
obsidian implements presented by Dr. L. S. IS. Leaktv. 

Made from a pointed Hake with single mid-ridge, s, h, c. 

Type of Hake used unknown, d, t\f- 

A plain pointed Hake with a mid-ridge either single or Y-shaped. 

b. This type of Hake dressed to a symmetrical shape and point, 

c. The bulbar end thinned down by flaking. 

d. Flaked across the non-bulbar face, a uni face. 

c. The bulbar face trimmed, or partially cross-flakcd. 

f. The bulbar face completely cross-flaked, a biface. 

Type > was made and used in early and late Stone Age times and in many parts 
of the world. 

Type b was in use in the African Middle Stone Age, and is present among the 
specimens from the Levalloiso-Moustierian of Mount Carmd, given to the 
Museum by Professor D, A. E, Garrod. 

Tvpc c is found in Biunbata Cave, Rhodesia. Sec Armstrong, 193*. 

Type d is represented in the Museum hy Pirri points from South Australia, 
by a South African leaf-shaped uniface given by Mr, j A. Swan, and by a 
Solutrean unitacc. 

T YV e * is found in the Bambata Cave (Armstrong. 1931), and in Palestine, 
Et Tabun Cave, Mount Carmel, Lower Lcvalloiso-Moustiemn, 'Point with 
bulbar thee retouch', Garrod and Bate, 1937, Plate XXXVII, fig. 2. 

Type / is represented in the Museum by European Upper Palaeolithic 
ilaked-points, by African (Stillbay, &c.) flaked-pomts, by flaked-points of Euro¬ 
pean Neolithic and Bronze Age times, and by Hiked spear-heads, knives, and 
arrow-heads made by recent Stone Age peoples. 

Nevertheless, a pointed single-midribbed flake is a Very difficult sub¬ 
ject for cross-flaking, because of the difficulty of flaking through and 
across the high central ridge. A symmetrical double-ridged flake, or 1 
flattened piece of material, would he a much easier piece for the develop¬ 
mental process. Hence the plausible theoretical scries outlined above may 
not have worked out in practice without the use by the worker after 
stage c of a double-ridged flake or a piece of thin tabular or scam material. 

II, The manufacture of a flaked-point from a shaped piece of flint. 
Knife, spear-head, or arrow-head can be made from thin mm siliceous 
mute rial. See Chapter X, p. 99. These implements may also be made 
from thin fiat nodules. See Chapter X, p. 99. Indications of the use of 
this type of material are shown by patches of cortex on two specimens in 
the Museum, one a Danish flint knife, the other a ripple-flaked Egyptian 
chert knife. Or they may be made from fiattfried pebbles. See the iiuartzitc 


THE FLAKED POINT USED AS SPEAR-HEAD. ETC. 

pebble industry at Piney Branch of Hock Creek, Washington, DX.» 
described by W* H. Holmes, 1919, Chapter XIII* pp. r 59-72. 

Using the hard hammer-stone technique, development would follow 
along the lines of axe-manufacture as reviewed in Chapter III, and reach^ 
its full development with technical methods based on the preparation of 
long marginal flaking-platforms (the turned-edge technique}. 

For seam material where the fracture is at right angles* alternate-flaking 
is first needed to prepare the edge for subsequent platform manufacture 
(see p, ,37). 

In nodules or pebbles of flattened shape* the natural platform provided 
by their sides is usually sufficient for the first cross-flaking (see p, 39V 

Points cart also be flaked down from a core or piece. See Professor A, P* 
Elkin’s (1948) account of the manufacture of spear-heads by the Kim¬ 
berley aborigines. 

Difficulties it) Judging the Course of Development 

Any theory as to the likely course of technical development of the 
Hiked-point is complicated bv the type of hammer presumed to have 
been used, and by the form of the material used* which may possibly 
have been dependent upon the shape and quality of the raw material 
available. 

Experimental Evidence 

Experimentally, the aid of long marginally prepared fiaking-plat- 
forms (the turned-edge technique) was found to be essential for the 
successful cross-flaking of points with a quartzite pebble as hammer 
(Knowles, F. H. 5 . 1944.). 

Evidence from the Modern Stone Age Worker 

Professor A. P. Elkin (1948) shows that the long marginal fluking- 
platforms were in use among the Kimberley aboriginal spear-head 
makers, both for the preliminary hammer-stone work and for the finish¬ 
ing pressure-flaking process, American Indian point-flaking tools and 
accounts of their arrow-head manufacture are set forth in Chapter VIJ J 
of this paper, hut there is need of a detailed explanation of the technical 
steps in the manufacture of their flaked-points. 

Finishing Processes in the Manufacture f a Flaked-point 

The recorded use of pressure-technique among recent native fluked- 
point makers has already been noted. And it is reasonable to suppose that 
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b. Technical variations in the manufacture of 

difFusc-bulb technitjLies such as hammer-and-punch and impuhive-prcs- 
sure may have helped to produce large fluted and rip pic-flaked Imple¬ 
ments (see pp, 60 f, and 74 f.), Thus these diffuse-bulb techniques also 
enter into the development and evolution of the daked-poiat, arid form 
a parr of its technical history, 

B. TECHNICAL VARIATIONS IN THE 
MANUFACTURE OF THE FLINT SPEAR¬ 
HEAD AND KNIFE AMONG MODERN 
STONE AGE PEOPLES 

Australian Afarrgr/ies 

in South Australia the plain pointed Hake is used as a spear-head. 
But among the Kimberley District tribes most artistically flaked biface 
spear-heads are still made at the present day (Elkin, 1948). In South 
Australia the finely made Pirn point is found, it is flaked on one face only, 
and in its larger sizes may have been used as a spear-head (Campbell and 
Noone, 1943, p, 290 and Figs. 1-20). The date of its manufacture and 
use seem* to be uncertain, but technically it represents an intermediate 
stage between the plain Hake spear-head and the biface spear-head. Thus 
certainly two and possibly three ‘stages in development' were in use at 
the same period of time among the same people. Professor A. P. Elkin, 
in a review of Knowles (1944), says of the spear-point manufacture by 
the aborigines of northern Kimberley, north-west Australia: ‘It is recog¬ 
nized as a highly skilled work, and only members of the tribes who 
possess the craft attempt it’ (Elkin, 1944-5, P* (68), Skill and choice 
both play their part in determining the type of implement made and used 
by the Stone Age worker. 

Admiralty Islanders 

Variations in technique are shown among the obsidian flake spear¬ 
heads and knives of the natives of the Admiralty Islands. These imple¬ 
ments are made of plain flakes, single-ridged, double-ridged, or 
Y-shaped. But the Museum possesses some which have been shaped by 
marginal flaking, apparently percussion-flaking with a hard hammer- 
stone, This shaping may be done by steep flaking along a steep lateral 
margin, as in specimen no. 1944.1 2.123, or by small flakes struck from 
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FLINT WEAPONS AMONG MODERN STONE AGE PEOPLES 

along ihe edges to give a leaf-shaped form to the implement. The points 
of these flake-implements also are in some examples formed by what may 
have been a combination of percussion and pressure work, or perhaps 
sometimes by pressure alone. A specimen in the writer's collection is 
thinned down by blows down the non-bnlbar face, and when taken from 
its halt, the platform and bulbar end was found to have been trimmed 
down by fine flaking to facilitate hafting. Thus the range of the Ad¬ 
miralty Island er J s flaking knowledge was not restricted to obtaining these 
large and beautifully symmetrical flakes from an obsidian core, as might 
at first sight appear. 

American Indians 

Over the stone-working areas of America the beautifully made flaked- 
point, large spear-head and knife, or small arrow-head is a characteristic 
product of the craftsmen. But there are in the M useum some arrow-head- 
shaped implements made from flakes flaked across one face only (uni- 
face), and probably used as knives. Two of these are notched, one from 
Kentucky, the other from Illinois. A third, a plain specimen, comes from 
Arizona. Joyce (1932) describes a series of spear-heads of a form which 
appears to lie typical of the Belize River. They are made from single- 
ridged flakes, the tangs worked out by percussion-flaking, and the edges 
and points sometimes trimmed by pressure-work (Joyce, 1932, Plate VI, 
Fig. 3), In length they are from 7 to 10 inches. There is, then, a consider¬ 
able range in the technique of flint spear-head and. knife manufacture by 
the American Indian, and variation in his choice of the form to be used. 
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Chapter V 

FLAKING WITH A QUARTZITE PEBBLE 
AND OTHER HARD HAMMER-STONES 

T wo problems confront the inquirer: i. What characters will show 
that a flaked-kn piemen t has been made with a hard hammer- 
stone f 2. What characters will show that a flaked-implement could 
not have been made with a hard hammer-stone? 

With regard to problem no. i, quartzite and other hard pebble work 
is, generally speaking, characterized by deep pits of percussion where 
the hammer-stone strikes the dint. When these are visible, it can reason¬ 
ably be inferred that the implement was made with a Hard hammer-stone 
in examples where the use of a metal hammer, which leaves equally deep 
pits, can be ruled out. but there arc certain circumstances in which bulb- 
pits produced by the hard hammer-stone are ‘semi-diffuse’ in character 
(see p. 68). And the bulb-pits (percussion-pits) along the lateral margins 
of a flaked-implement are trimmed away if the implement’s edge is 
straightened and sharpened, or if there is any secondary shaping work. 

Another character of hard-pebble flaking-work is the somewhat 
rugged flake-scars on the surface of the implement made with this type 
of hammer. But it is possible that there may be variations according to 
the flaking quality of the material, and wear and tear may smooth the 
surface ridge* of an implement. 

From the foregoing considerations it will be seen that positive identifi¬ 
cation of hard hammer-work may often be a difficult matter, but that 
deep percussion-pics and rugged flake-scars indicate the use of a hard 
hammer. 

With regard to problem no, 2, the following inferences are based upon 
experimental work. (1) There are certain flaked-implements in which 
there can be little doubt that diffuse-bulb techniques were used in their 
manufacture, viz, Egyptian Prcdynastic ripple-flaked chert knives 
(grinding was used to shape and prepare the surface for the ripple-flak¬ 
ing), fluted-ftaked Danish flint daggers, and similarly flaked American 
Indian chert and obsidian knives. The characters from which may be 
deduced the use of diffuse-bulb techniques in the manufacture of these 
implements are the symmetry, length, narrowness, and shallowness of the 
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fine-risking with which they have been finished, hut it cannot be known 
whether or not the preliminary stages of their manufacture were carried 
out with the use of a hard hammer-stone. (2) In others, viz. the Sol utrean 
large leaf-shaped flaked-points, and some American Indian flaked spear¬ 
heads and knives of large size, their breadth combined with their flatness 
of section and the smoothness of their flaking suggest either the use of 
‘soft' hammers or else some other diffuse-bulb techniques such as ham¬ 
mer-and-punch or flaking-staff. (3) Where flaking has been carried out 
at a high angle along the squared edges of Danish flint adzes, the use of a 
hammer-aud-punch seems likely. (4.) In Mexican obsidian cores, and in 
similarly flaked cores of siliceous material from other areas, the use of 
diffuse-bulb techniques may be interred from the tong, symmetrically 
narrow, and shallow flaking, from the high angle at which the final flakes 
have been detached before the cores have been discarded as rejects, and 
from the shallow bulb-pits on the cores. For the Mexican cores historical 
evidence records the use ot a ria king-staff (see p, 85). 

To sum up problem no, 2, narrow, symmetrical, and shallow flaking, 
and shallow symmetrical flaking at high angles, are both likely to be the 
work of diffuse-bulb techniques. Extensive experimental work is needed 
for a satisfactory solution of the problem. 

This leads on to the next question. What are the limitations in the useful¬ 
ness of the hammer-stone? There are two factors that must be taken into 
consideration when judging the value of the hard pebble hammer in 
flaking-work, first, the cross-flaking quality of the piece of stone that Is 
being worked, and secondly, the skill of the flint-worker. 

As for the first, the influence on successful flaking of the cross-flaking 
quality of the siliceous material has been discussed on pp. 17-18 of the 
writer's paper on arrow-head making (Knowles, F, H. b,, [944). 

As for the second factor, the skill of the worker, the master-flakers who 
turned out the large thin flaked knives and daggers have long since dis¬ 
appeared, and it is they who could have best said how far they could rely 
on the pebble hammer, and when it was necessary to turn to some other 
technique to achieve their masterpieces. But the possibilities ot the hard 
hammer are undoubtedly very considerable when it is used with the 
technique of the prepared-pi at form in flaked-impiement manufacture. 

Practical Advantages of the Quartzite Pebble Hammer-stone in Flaking- 

tcork 

I, Its weight and toughness, and the fact that it is a good flint-dakcr. 
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2. Its range of she, for large pebbles will break up Hint blocks, and 
small pebbles of fine-quality stone will carry out fine-flaking in imple¬ 
ment manufacture. 

3. Its compact weight, which enables the hand of the worker to use it 
with great accuracy as a hammer. 

4. Its convenient shape. 

5. Its ubiquity. 
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Chapter VI 

FLAKING WITH ’SOFT’ HAMMERS 

T h? hammer-stone of quartzite or other hard rock is known to have 
been used by stone-working peoples, ancient and modem. Ex¬ 
perimentally it has been found to be fully capable of producing, 
when combined with a prepared da king-plat form, a symmetrical and 
sharp-edged axe, arrow-head, spear, or knife of flaked stone. 

Whether the \uc of the hard hatnrcicr-stonc was the general rule, or 
whether there were other hammer-techniques in use in the manufacture 
of daked-stonc implements, is a very interesting question. The experi¬ 
mental work of Professor A- S. Barnes in this country, of Dr. L. S. B. 
Leakey 1 in Kenya, and ofM. Leon Courier and M. Francois BorJes in 
France, have shown that risked implements can be made by means of 
wood, horn, bone, and antler batons and hammers. It has been proved 
that finely made implements can he produced by the technique of the 
baton hammer, and that die characteristics of this technique are the 
diffuse bulbs of the flakes struck off', and the long thin shape of the flakes 
themselves, with the consequent shallow flake-scars on the implement. 
Professor Barnes has also shown that hammers of soft stone produce 
diffuse bulbs. He has furthermore proved the efficacy of hammers of 
antler, bone, and especially horn in the flaking of glass, which is a brittle 
material compared with flint, but akin in its flaking quality to obsidian. 
Professor Barnes’s technical series exhibited in the Pitt Rivers Museum 
show's why the wooden baton can flake from a sharp edge and produce 
a thin section without the use of the prepared-plat form that is necessary 
in using the quartzite, and M. Francois Bordes (1947, especially Fig. 7, 
p. 13) explaint and illustrates tire baton technique. 

These hammer-techniques are therefore possible substitutes for that of 
the quartzite hammer-stone, and though the quartzite will always have 
this advantage, that in its concentrated weight and toughness it can deal, 
in large sizes, with large masses of siliceous stone, while it h also capable 
of delicate work as a hammer in its smaller pebble sizes of fine-grained 

1 Dr, Ltalty uses -jturtaile liaJUUKr-^ones, miitul ittimfibiis, ami length* ^ horn, iml fuu aUu 
^tprdrticrltcd ivitli limb buna of inimflU woodm lists. Imi led him to bdteve ih&t \i b 

the shape of the liiininerand the method. of contact with the flutl or other atone which tine ^kdifnc impose** 
rithet than the nmtennJ u( width ihe hufLiistt i* snide, that tifecii ihe Uml offtake Hn d bulb produced 
(Lwiji 115J4. p tic)* 





FLAKING with 'SOFT* HAMMERS 

quality, yet the ‘soft’ hammer may remove less material when flaking 
because of the thin flakes and small'bulbs that it produces. Certainly the 
occurrence of diffuse-bulb flakes in Stone Age Industry h a feet, and 
must be accounted for. In Chapter VII the question will be gone into in 
detail, and some conclusions arrived at on the possible use of soft-hammer 
techniques. Apart, however, from the use of a different hammer—technique 
altogether, viz. wooden batons, See., in certain limes and places, the tech¬ 
nique of the hard hammer-stone was amplified by the use of techniques 
that would give a finer finish to the flaked-stonc implement. 

Hammers made of the indurated base of the antlers of deer and dk 
were in common use in some localities by the American Indian stone- 
worker for his lighter chipping work (Holmes, 19 1 9 > P* I we f c 

used in the manufacture of large flaked-chert hoe-blades in a quarry in 
south Illinois.* They may also have been the secret of the Indian’s success 
in the flaking oflarge thin blades of chen and obsidian. 2 In feet they 
would be likely to prove useful in cases where the jar and ‘bite* of the 
quartzite pebble might be too strong for the material, or where very 
smooth and shallow flaking was required as a finish. Hammers such as 
these might equally well have been used in other areas and time-periods 
tor fine flaking-work, especially when dealing with thin seam or nodular 
material of fine quality, [f they were used in the hand, then their mode 
of use would be in line with the quartzite technique, for it would be 
simply using a hand hammer of a material softer than the stone worked. 

i HoErms, iqm, p. »88 aid Fig. 66. Al» Holme*. p. 191: Tl» etippti^hanmwrs were roundel, 
nodules or tough portknr of dren dipped into convenient forms and Holmes, p iQ? ; _ Chipping 
implement* wide of lb* haae of deer antlers ‘were probably used n»tber in the ;«condwy in turning of 
the btudea than in the roogiung-ogt work*. 

r Wllion. Thomas, 1899. p. Uc. The following from Ownas Wilson s paper a interesting 

beciu^ it dcreribw an Anurias Indian baking technique that an ;y be based upon the use of an antler 
•it other ‘soft 1 hammer. On p. qit he writes; 'Fig. 138 . ■ marrel of Him chipping. four «tid 

j quarter inches long and 1J inches wide, it is nowhere more than one-eighth - I an inch in thickness. 

This ji ,« thin as any specimen can be expected-Sonic of the specimen* Item the Pacific Coast. 

Ii fi nred in kaiUhnped, Cite* C, are u thin u this, but, as described, this was tutor natural thickness. 
Tl*. Wcre separated from oath other b'- a deposit of eetnpwpM matter. This 5pccimcfl m not ot isch 
formation. ti has been wrought mil of a *did Hock of flint, and was edited by those br«d and thin 
fiases » often found, forming from ihe edge, the prim of prtmire, n> the center, widening m to the 
form of a *helL and reducing the thick is®? of ike implement almost as much at the center » at the edge. 
Thii syitctn is the perfection ofHbi dripping. tt shows fl high degree of nwmwi dearerhy. and k one 
uf the lost arts, for no workmen known in historic rimes has been able t« reproduce it. 

Cflipping this implement from a ‘solid block’ does not went a technical possibility, units* it ws* ilaled 
from a core according to the Kimberley ibcrigiiiaJ method described by Prafeaor A. P. tlkin in Mua* 
October 1048 Otherwise a large flake or die a piece of seam material would appear to be a moie 
probable ‘nueW, But WUwrt here well describe* the character of a mode of flaking that pradtte® 
wonderfully thin flakd-poinn, knivo, ii c., by the eapen Indian none.worker. 
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Pressure-work as a finishing technique is well known and was widely 
practised, and there is also its development, impulsive-pressure (see pp* 
84—By). Both are adjuncts to percussion techniques. The use of hammer- 
arid-punch has been recorded among modem native stone-workers, for 
instance among American Indians as noted by observers csec p. 84 f° r 
references), and its use in earlier times may be assumed, e.g. from the 
squared edges of Danish flaked dint axes. 

To sum up then, there is the certainty of the use of the quartzite, and 
other hard-stone hammers, the certainty of its use being amplified by 
diffuse-bulb techniques, and rhe possibility of the use of hammers of a 
softer material as the essential working implement to take the place of 
the hard-stone hammer. Further discovery and study oi ftaking-sites of 
various areas and time-periods may throw some light on the problem, 
and even solve it should circumstances prove favourable to the preserva¬ 
tion of material. For the finding of one of the ‘soft’ hammers would prove 
shape, material, and mode of use, as evidenced by the position of wear. 
But the earlier the site, the less likely such a discovery, for the very 
reason that the ‘soft’ hammer is by its nature so perishable. 
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Chapter VII 

FLAKES AND HAMMERS 


Hammers 

1. The hard hammer is one of a materia) tougher and more resistant 
than the flint, e.g. quartzite pebble, other hard rocks, metal. 

2. The soft hammer is one from a material softer and less resistant than 
the flint, e.g. wood, bone, antler, ivory. 

Flakes 

In working siliceous stone 1 of good flaking quality, when a blow is 
struck on a flat or flattened platform, as on a flat-plat formed core, the 
following results usually occur in the flakes produced: 

I, ['lakes struck off by hard hammers are characterized by salient (Le. 
large and prominent) bulbs, and hy a cone of percussion (Fig. ig). 

Z. Flakes struck off by soft hammers are characterized bv diffuse 
bulbs (i,e. flattened bulbs \vith oval curve and lip; see p. 67 and Fig. zo), 
and the absence of any cone of percussion. 

ftulbi 

1. Taking a characteristic method of flake production, the blow by 
a quartzite pebble on the inclined flat platform of a (lint core: in a flake 
so produced an umymmttrkal cme of percussion is formed on the flake- 
platform, and the bulb so formed on the flake is usually salient, i.e. large 
and prominent, though variations in size occur. The percussion-cone U 
formed at the point of impact of the hard hammer, the side of the cone is 
visible on, and is a part of, the flake-bulb, and the broken up top of the 
cone is at the edge of the flake-platform. The cone, which forms the bulb, 
varies considerably in size ami prominence. Its extreme form may be 
seen in Clacton-type flakes in which the cone is large and sometimes 
almost disengaged. In Professor A. S, Barnes’s Technique Scries in the 
Pitt Rivers Museum, specimen no. 1943. i o. \ \ (Fig. 21 ) shows the unsym- 
metried development of the cone of percussion in the formation of a 
flake with a salient bulb. Specimen no. i 943.1 o. 1 2 (Fig. 22) shows at A the 

1 flint* chert, fcipcf* uJwidiaiu &r. lor notes on die fiating of coarse silkeem* none roch set 
Laciilk, 1939. 
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misymmetrical cone formed by the blow. Professor Barnes's note to 
1943.10.1 r rims: 

'The first important phase in the formation of a flake with a salient bulb is as 
follows. In flaking from a core the platform is always inclined to the axis of the 
hammer at an acute angle which usually varies from about ~<j to 87". Conse¬ 
quently the hammer first comes into contact with rhe core at 1 point //on the 



Fie- 19. flute with ttlient bulb, struck 
off by a hard hummer. frundwi, Suffolk. 
Pfavm by 1. M. Allen. 



Fie. to. Elate with diffuse bulb itruck 
by M. Cornier with a biton of boxwood. 
t94j.fo.tb. Driwn by |. M. Alim. 


higher side of the platform and above the axis of the hammer. The platform at A 
is subletted to compression and the crack is started there before points on the 
lower side B come into contact with the hammer and are in tuna subjected to 
compression which may or may not be sufficient to form a ■.rack. The cone 
therefore is developed unsynimetrically, mainly on the "higher"' side, and (ess 
or not at all on the lower side of the platform near ro its front edged 

1, On the other hand, in a flake produced by the blow of :i soft 
hammer, a diffuse bulb is formed. This type of bulb is- usually flat, there 
is no cone of percussion, and the plat form-bulbar line has a distinctive lip 
running aJong it. Professor Games in his note on 1943.10,t6 (Fig. 20) 
writes: ‘The intersection of the bulbar surface of a diffuse-bulbed flake 
with its platform i* formed by a continuous curve of oval shape with a 
slightly overhanging lip." It should be noted that 3 slight lip is also 
present in some quartzite-struck flakes, so that the lip, although a feature 

67 







FLAKES AND HAMMERS 


of the diffuse bulb, h not so .safe a ‘test’ character between the hard- 
hammer and soft-hammer bulb as is the cone of percussion. 



Fig. 31 , Formation of a fi&kc with a&lTeciii 
tmlbp ]. 19+3.10-11. Drurm h\ I. M. Allen 
from i model by ProinL-iur A. S. Bannik 



Fig. 22 t Formation of a fit tic whh a salient bitib, 2 The second imponanc plia&s in ihe formation of 
3 ftabe Trirh a client bolt h concerned ^ith attention ^nd compiction of the cruet formed it the pomt 
of impacr, A shown tiic unsymamctriadctfne formed by the hfovt, B- 1'he frktitsn between the bun utcr- 
iE-tiutf anil 1 hr butt of the Hale and the c^ndmiiuion of the blow «nd its downward intrlmiuion extern! 
ihe track by l Eearing l action. C. The 'teanng* continues until ihe slake :s completely ssvered from the 
core* Drawn by f. M, Alien from a modul with t hu above noic made by A. S* Barnes 'br the 

Pitt Rivers MttieHtEL E^+J.ICUJ* 

Variations in HarJ-hammrr Bulbs 

Bulbs produced on flakes by the blows of hard hammers may he some¬ 
what ‘diffuse 1 in the following instances. 

[. When the blow is struck on a ridge (arrilt). Specimen made by 
Professor Barnes and presented by him to the Museum. In this example 
the bulb is fairly prominent, the cone of percussion is visible, and a slight 
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Up, perceptible to touch, runs along the platform-bu]bar line as in a 
diffuse bulb. 

2, When the blow is struck on a faceted platform. Specimen made and 
presented to the Museum by Professor Earnts. In this example the bulb 
is fiat, there is a small cone of percussion, a contused platform, the plat¬ 
form-bulbar line is formed only on one-half of the platform, and along 
this there is a lip perceptible to touch. 

j. To fudge from the above examples, it seems likely that the bulb is 
not prominent when the blow is struck on a Turned edge', i.e. a prepared- 
platform, in implement manufacture. 

4, It seems likely that a blow struck on a cortex-covered surface will 
make a less prominent bulb, since the cortex will act as a 'cushion' to the 
blow, but there is no specimen available 10 prove this. Naturally the 
thickness of the cortex would affect the result, 

5. Bulbs may also vary in saliency according to the technique of the 
worker, for they range from the Clacton-type flake with its Large and 
often ‘disengaged’ cone of percussion to the neat bulbs of line flaking 
work with a quartzite pebble. 

With reference to variations in salient bulbs Professor A. S. Barnes has 
kindly allowed the following quotation from his as yet unpublished 
manuscript on the flakes and cores of the Acheulcan period. 

"The Farm <f the Salient Bulb. The form of the bulb is affected by the blow 
which forms its initial stage coupled with a number of other factors, vir..,_rhe 
tilting of the platform, the distance of the point of impact from the edge of the 
core, the manner in which the core is supported, c.g., in the hand, on an anvil, 
partly buried in sand or soft earth, the relative hardness of the hammer and the 
shape of the striking end, and the area of contact between the hammer and the 
core platform. The torm and condition of the platform also affect the form ol the 
bulb. e.g., the presence or absence of hard or soft cortex and its thickness; other 
factors arc wherher the surface of the platform is concave (dished), or with large 
or small facets. An important influence on the form of the bulb and the shape of 
the flake is due to the absence or presence and particularly lr> the arrangement of 
ridges on the flaking taco of the core. These are designed to strengthen the flake 
against bending ami breaking under the outward push of the blow or by vibration 
and by their sparing to limit the width of the bulb and flake. The dimensions 
and shape of the core also impose important limitations on the bulb* All the major 
phenomena of fracture can be reproduced by natural or artificial pressure as well 
as percussion.’ 

Variations in Soft-hammer {difust) Bitihs 

The lip may run all along the platform-bulbar line, i.e. the line formed 
by the intersection of platform and bulb may be plainly visible, or >0 
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slight as to be discernible 10 touch alone, or may be short, pronounced, 
and restricted more or less to the area that would in a hard-hammer bulb 
be marked by the cone of percussion. Variations also occur in the degrees 
of flatness of soft-hammer bulbs. It seems likely that these variations 
depend mainly upon the material of which the soft hammer is made (see 
detailed account on pp. 72 f.). 

Form of Hammer 

So far, then, this investigation has been concerned simply with the 
materials of which hammers may he made, and the effect of their blows 
as evidenced in the flakes struck off, and it is plain that from the appear¬ 
ance of a tlake one can, to a certain extent, identify the material of which 
the hammer is made. But this is no guide co the form of the hammer 
itself. Can one tel! whether the hammer is halted, held in the hand, of 
knob form, or baton-shaped ? It does not seem likely, certainly not vmh 
regard to quartzite pebble or iron hammer, for there would seem to be 
no difference in its blow whether it was delivered by a handled hammer, 
or by a pebble or iron lump held in the hand. Nor does it seem likely that 
the soft hammer in handled form, baton, or antler section held in the 
hand could be identified by the appearance of the flake. Nevertheless, 
before a definite opinion could be given, it would be interesting to see 
flakes struck off by a baton. Professor Barnes, in a letter to the writer, 
makes the following interesting observations on the question of baton 
form and bulb. ‘A knob of boxwood would probably be used in a dif¬ 
ferent way to a boxwood baton and would thus have a different area of 
contact, which is an important factor. Even if they were used in the same 
way , I think the areas of contact would be different owing to the shapes 
of the contact areas of the hammer,* 

Other D 'tjfme-bitlh Techniques 

At this point it is necessary to refer to some diffuse-bulb techniques 
other than that of the soft hammer. They ire: 

1. H a m me r-and-pun ch. 

2. Pressure. 

3. Impulsive-pressure (the technique of the Aztec Indians to produce 
fine obsidian flakes; see p. * 5 )* 

4. Impulsive-pressure-plus-percussion. This method is a combination 
of impulsive-pressure aided by percussion, and is described by 
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Cat! in (see p. 85 of this book). It is to be presumed that it will also 
produce diffuse-billbed flakes. 

The first three techniques are represented by flakes lii the Pitt Rivers 
Museum. Techniques 1 and 3 produce unmistakable diffuse-bulb flakes, 
as may be seen from the specimens in the collection. 

But pressure flakes (technique no. a) are only represented by nine 
Hakes of milk glass which Professor Barnes removed by pressure with 
iron notched tools (cat. no. 1 940.7,358), and in only one of these flakes 
is the platform well marked. In this specimen the bulb, &c., seem to 
conform to the usual diffuse-bulb type, though the lip is not discernible. 
It is possible that an iron pressure-tool might produce rather less ‘diffuse' 
effects than would the softer antler, bone, or hard-wood tool. The scars 
of two half-incli-tong pressure flakes on a flint implement made experi¬ 
mentally by the writer show shallow smooth flake-scars, and smooth 
shallow bulb-pits. They were produced by pressure with an antler tine. 
Compared to others produced, these two flakes were of exceptional 
length, but they probably gained their length by running along a single 
ridge. The evidence available therefore supports the conclusion that 
pressure produces diffuse-bulb flakes, and is a diffuse-bulb technique. 

With regard to technique no. 4, since the technique of hammer-and- 
punch produces diffuse-bulb flakes, it would seem reasonable to suppose 
that impulsive-pressure-plus-percussion would produce similar flakes, as 
the two techniques are somewhat similar in their application to the core 
being flaked. 

A Diffuse-hu/h Investigation 

There are, therefore, four techniques, the soft-hammer, hammer-and- 
punch, pressure, and impulsive-pressure, and probably a fifth, impulsive- 
pressure-plus-percussion, that will produce diffuse-bulbed flakes. Can 
one distinguish between the flakes they produce, and can one tell the 
material of which rhe soft hammer is made, so that the investigator can 
determine from the appearance of a diffuse-bulbed flake the method 
whereby the stone-worker detached it from the parent block? For that 
is really the main object of this inquiry, namely, hmrjtsr advanced in tech¬ 
nique was the stone-worker who struck off the jLik?, what tools did he use, and 
what was his range of methods? 

For this inquiry the invaluable Technique Series made and collected 
by Professor A, S. Barnes and presented by him to the Pitt Rivers 
Museum is a storehouse of experimental fact and information. From 
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these specimens and the notes written by Professor Barnes to accompany 
them the following observations have been recorded. 

t. Specimen no. 1943.to.i ?■ Note by A. S. B, 'Actual indentations marking 
the areas of contact formed on a baton of soft wood by a series of blows delivered 
on flint. The contact areas when striking with batons of horn, bone, or antler 
are smaller in proportion to the hardness of the baton.' 

z. Diffuse bulbs produced by a weed baton. Specimen no. i943.10.16 (Fig. 20). 
a flake of light-grey chert. Note by A. S. B. ‘Flake with diffuse bulb struck by 
M. Courier with a baton of boxwood. The intersection of the bulbar surface of 
a diffuse-bulbcd flake with its platform is formed by a continuous curve of oval 
shape with a slightly overhanging lip and is clearly shown i n the above specimen.’ 

3, Diffuse bulbs produced by an antler baton, (u) Four flint flakes struck with 
antler by A. S. B, and presented to the Museum in t935. Fluke no. 1. Bulb 
fairly prominent, comparatively short lip; lip perceptible to couch, but might 
have been prominent had not some braiJIun occurred here. Flake m. 2. Bulb 
fairly flat, lip perceptible to sight and touch, multiple fissures on platform. Flake 
no. 3. Struck with antler on a platform faceted with a brass hammer. Fairly flat 
bulb, short arc?, of contact, very short and overhanging lip very plainly marked . 
Flake no. 4. Bulb fairly prominent,, very small area of contact, small contused 
platform, 

(A) Flint core and four flakes struck with an antler baton by A. S, B. One bulb 
is fairly pronounced, two are fairly flat, one is very incurved; some scaling or 
shattering of the edge of the core has taken place. 

(r) Four glass flakes struck off with an antler baton by A. S. B, in making a 
hand-axe. Cat. no. 1940.7.59. Bulbs are on the whole rather salient, there is 
a very marked and overhanging !tp on one flake, and some flakes have diffused 
bulbs, but are of irregular shape. 

4. Diffuse bulbs produced by an ivory hammer. Professor Barnes kindly sup¬ 
plied the writer with the following information on the use of ivory as a hammer. 
‘With regard to soft hammers, l have used sperm whale tooth quite a lot us 3 
hammer ... as far as l recollect 1 found it perhaps rather harder than antler.' 
Professor Barnes also sent the writer three glass flakes struck by him with 
a sperm whale tooth. In two the platforms were defective, but the third is com¬ 
plete. In this there is a small but well-defined lip; there is no cone of percussion, 
and the bulb is of moderate prominence. 

5, Diffuse bulbs produced by hammrr-attd-puitch. (u) Cores and glass flakes 
struck by A. S. B. with hammer and boxwood punch (eat. no. 1940. 7-35 0 - On 
the whole the flakes show quite similar bulbs to those of the few* Mexican obsi¬ 
dian flakes in the Museum. The Mexican flakes can almost certainty be ascribed 
to the prcssure-by-Impulsion technique. Some of A. 5 . B.'s punch-struck flakes 
show bulbs that may be described as pea-tike in shape. 

(b) Three glass flakes, the largest about 4 inches long, struck by M. Coutier 
with iron hammer and boxwood punch (given by A. S. Ik to author). In these 
specimens there is some variation in bulb prominence, but the genera! character 
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of the bulb is flat, ami the plat form-bulbar line is a continuous curve of oval 
shape, but the lip is scarcely perceptible except to touch. 

$. Diffuse buitspndkudby impulsive-farts sure, There arc four Mexican obsi¬ 
dian flakes, almost certainly produced by this technique, in the Pitt Rivers 
Museum. They all have cortex-covered platforms. I a ken as a whole, they all 
show a slightly curved intersection of platform and bulbar face, i.e. a slightly 
curved platform-bulbar line, there is a slieht lip, and a flat and somewhat pea- 
tike bulb. 

Genera! Summitry of the Results of the Foregoing Investigation into the Bulk 
produced by the various Oiffust-bulh Techniques 

i- It may be possible to tell the differences between flakes struck with 
a wooden baton and those produced by the blow of an antler baton, 
because the harder material, antler, is likely to produce more prominent 
bulbs on its flakes and to have a smaller area of contact on them. But with 
batons of intermediate degrees of hardness, as in bone, horn, &c., and the 
different degrees of hardness in wood, owing to their "intermediate' 
effects in flake formation, it would not seem likely that identification of 
these materials would be possible from an examination of the flake-bulbs. 
Adding to the difficulties of identification is the variation in bidb forms 
among flakes produced by the some hammer, hard or soft. 

2. Hammer-and-punch and impulsive-pressure appear to produce 
similar effects in bulb formation on the flakes they strike or push off, so 
that it would appear to be impossible to distinguish between these tech¬ 
niques from an examination of the flakes produced by them. 

5. It seems possible that the pea-likc shape of the bulbs that appear 
characteristic of flakes produced by hammer-and-punch and by impul¬ 
sive-pressure would serve to distinguish their flakes from those struck off 
by batons. Also the ribbon-like shape of the flakes produced by the 
impulsive-pressure technique may be shared only by hammer-and- 
punch flakes. But more information is needed as to the possibilities in the 
production of long narrow flakes by baton, and it would also be necessary 
to know how far it is possible to produce them by an antler hammer. 

The foregoing conclusions are based upon a comparatively small 
number of specimens. A more extensive investigation along these lines 
h needed in order to substantiate the results here tentatively summarized. 

The Effect on Core and Implement if the Salient and Diffuse-bulb Techniques 

1. When using a hard hammer, fine flaking on an implement is obtained 
by the use of a prepared-plat form. 
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2. Flakes struck off a core by a hard hammer, and so with' salient bulbs, 
may be coarse and heavy (cf. Clacton-type Hakes), or they may be fine, 
long, and thin, as in some modern Stone Age work, and in the flaking 
with the iron hammer of the modern gun-flint worker. Cores struck by 
a hard hammer are characterized by deep bulb-pits, and have on die 
whole a coarser appearance than diffuse-bulb cores, ix. those flaked by 
diffuse-bulb techniques. Nevertheless, the fact that finely flaked cores 
can be produced by the hard hammer is shown by the work of the modern 
gun-flint knapper. 

3. In the finest work of the later Stoner Age, implements were finished 
by long narrow' flaking that we may presume was produced by hammer- 
and-punch, or pressurc-by-impulston. This gave them the fluted appear¬ 
ance characteristic of Danish flint daggers, American Indian knives, &e. 
In broader work, diffuse-bulb techniques may have produced the shallow 
and smooth effect seen in the broader flaking of some American Indian 
implements (cf. Chapter VI, p. 64), 

4. Cores formed by diffuse-bulb techniques show a shallow and smooth 
flaking effect and narrow symmetrical flake-scare which give them a 
symmetrical and fluted appearance. 

Division into two Classes of the Difjuse-huib Flakes 

1. Those struck from an implement in implement manufacture. These 
flakes may be long and narrow, i.e. ribbon-like, as in ripple-flaking, or 
they may be broad, as in clearing-flakes struck in blocking out, thinning, 
and shaping an implement. Flake-shape depends upon the ‘quality' of the 
surface being flaked, he. whether it is smooth, or has previous flake- 
patterns running over it, and whether these patterns are narrow or widely 
spaced, or irregular, or symmetrical. 

2. Those struck or 'pushed' from a tore for flake-production. These flakes 

in general character are long, thin, and narrow. They may be very small 
as in Mesolithic-type cores, or long and ribbon-like, as in Aztec obsidian 
cores, or of impressive size as in those ‘struck’ from Pressigny cores. See 
also Carlin's account of 10-12-inch flakes produced by a method of 
p ressure-by-impulsion-pi us-pefeussion on pp. oil this paper. 

Practical Applications of Diffuse-bulb Techniques 

Soft hammers give shallow smooth flaking, not so much material is 
taken off the piece being worked, and ir is possible that the material may 
be less jarred than when worked with a hard hammer. Nor is a prepared- 
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platform essential in wooden baton work, though Professor Barnes in his 
experimental work found that the occasional preparation of a platform 
was of considerable practical use during the manufacture ot a hand-axe 
with antler and horn batons and hammers. Thus it may be that the two 
techniques are interchangeable in this respect. But front a developmental 
point of view the use of soft hammers would not necessitate the evolution 
of the prepared-platform. 

With regard to hammer-and-punch ami pressure-by-impulsion, great 
accuracy combined with tine Hiking is gained by the use oi these teth— 
tuques. In core-flaking by these methods, some chipping of the platform 
in order to seat the Haking-tool was often employed by the stone-worker 
(Barnes, 1947, and Catlin quoted by Sellers, 18*85, PP- 874 - 5 )- ln / r "“ 
Hire-’izork in implement manufacture^ where long narrow Hakes were to be 
pressed off, a prepared flaking-platform is a necessity (Elkin, Mart, 1948, 
no. 130). 


Diffuse am/Salient Bulks in Palaeolithic Flakes 

The question now arises as to when the diffuse-bulb techniques were 
first developed by the stone-worker, and the surest proof of their occur¬ 
rence would be the presence of diffuse-bulb Hakes among his implements. 
The following information has been collected bv the writer. 

English Lower Palaeolithic period. An analysis lias been made of the 
platforms and bulbs of a large series of Hakes collected from the gravels 
at Biddenham in Bedfordshire by the writer for the Pitt Rivers Museum 
during the years from about 1900 to 1911, in order to discover what type 
of hammer had been used by the Hint-workers in the technical period 
covered by the Hakes in these gravels. The collection comprised a large 
number of hand-axes, many Hakes and flake-implements, and a few cores, 
Some of the cores are of Clacton-type, others represent stages in the 
development from Clacton-type to 'tortoise'-type cores, and two or three 
arc characteristic ‘tortoise’- and disk- cores. Only two Hakes were found 
rhat seemed to have been struck from ‘tortoise-type cores, but it may be 
that some of the Hakes classed as ‘those with irregular platforms’ were 
struck from 'tortoise'-and disk-type cores. Any Hake with charactcristic 
faccted-butt would not have been overlooked. There were indeed a few 
in which the butts had been faceted after they had been struck from the 
core, presumably to make them into scrapers. 

Since the study of Professor Barnes’s experimental specimens (p, 68) 
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has shown that there was a considerable variation in hard-hammer bulbs, 
and that the type of platform influenced the form of the bulb, it seems 
satisfactory to divide the Hakes in the Biddenham collection into five 
categories based on the type of platform: 

t. Flakes with flat or flattened platforms. 

2* Flakes with irregular platforms. 

3. Flakes with platforms covered with cortex, and therefore struck 
from the outside of a nodule or block, 

4. Flakes with faceted butts, struck from 'tortoise'- and disk-type 
cores. 

5. Flakes with butts that have been faceted after being struck from 
the core. 

Observations were recorded: 

I * On the place where the blow fell on the Hake-platform, i.e. as to 
whether there was a well-marked unsymmetried, cone of percussion 
characteristic of the blow of a hard hammer (see p. 6ft), or whether 
there was a Hat bulb and a lip characteristic of the blow of a soft hammer 
(see p. 67). 

2. As to the salicncy or flatness of the bulb. 

On presence or absence of a Up. 

With regard to no, t, it was soon found that although there wcre many 
cases in which the unsymmetrica! cone was well marked, there were 
others in which it was difficult to distinguish, or in which the cone was 
atypical, although from the general appearance it was reasonably certain 
that the blow had been given with a hard hammer. In a few, again, the 
mark where the blow fell on the Hake was so atypical or difficult to de¬ 
cipher that the type of hammer must be considered as doubtful, f herc- 
fore in each of the five categories the flakes therein have been divided 
into five classes, 

(<r) Flakes characterized by a well-marked ^asymmetrical cone of 
percussion. These Hakes have die re fore been struck off the core by a blow 
of a hard hammer, presumably a quartzite hammer-stone. This class h 
labelled H. 

{&) Flakes characterized by the atypical appearance of the cone, but 
the blow of a hard hammer is cither certain or probable. This class is 
labelled P-F/. 

(r) Flakes characterized by an atypical appearance of the cone, and 
generally difficult to diagnose, so that they have been placed in a class 
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in which the type of hammer may he considered doubtful. This class is 
labelled XX 

{*/) Flakes characterized by a semi-diffuse type of bulb. The type of 
hammer must therefore be considered doubtful, though some ’softness' 
of hammer may be indicated. Flake no, 256 would appear to indicate 
that an inclusion in the flint may cause a semi-diffuse effect (sec note on 
p. 7S). This class is labelled S-Difl■ 

(r) Flakes characterized by diffuse bulbs. The blow of a soft hammer 
is therefore probable. T his class is labelled Dijf. 

With regard to the characters of the bulb, it was found that even though 
the unsymmetrical cone showed the effect of the blow of the hard 
hammer, yet bulbs varied from salient to flat. Observations on this 
feature have therefore been divided as follows; salient > semi-salt ent, fiat 
or flattenedsemi-dijfuse y diffuse* 

Observations on the presence or absence of the Up usually character¬ 
istic of a soft-hammer bulb have been divided into three groups: marked t 
slightly marked , no Up. 

Observations of this nature cannot have sufficient precision to be of 
much scientific value. Nevertheless, the divisions may serve to give some 
idea as to the variations in the form of platform, cone, bulb, and Up. 

A certain number of flake? was omitted because of defects in the plat¬ 
form or bulb owing to accident, large iraiUure^ &c., but 282 flakes out 
of the Bidden!) am collection could be used for analysis. The results of the 
investigation into the characters of these flakes along the foregoing lines 
are summarized in the following tables. 

282 PALAEOUTHK FLAKES FROM THE RIDDEN HAM GRAVELS 


Category /. Observations on 155 Flakes with Flat or Flattened Platforms 
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K LA K E S A S' D HA M M F. RS 
Category 2. Observations on y,p Flakes ’with Irregular Platforms 
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Category j. Observations on 46 Flakes with Cortex-covered Platforms 
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Category 4 . Observations on 2 Flakes struck from a 1 Tortoise -type Core 
One flake with faceted-platform, probably struck from a 1 tortoise 
type core, but some of the faceting may have heen done after the flake 
was struck oil’. Class H, salient bulb, no lip. 

One flake with cortex-covered platform. Class H\ salient Sulky no lip. 


Category J. Observations on 5 Flakes with Platforms faceted after being 

struck from a Core 

Four in class H, salient bulbs, no Ups. 

One in class P-H , salient bulb, no lip . 


Summary of Analysis 

Out of a total of 282 flakes, 260 have cither certainly, or most prob¬ 
ably, been struck of! by a hard hammer. 
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FLAXES AND HAMMERS 

There is some considerable variation in the hard-hammer bulb. The 
form of the bulb is likely to be influenced by the shape of the platform 
and by the presence of cortex (cf. experimental specimens of Professor 
Barnes, p, 68), The presence of stony inclusions in the platform seems 
to be liable to cause a semi-diffuse effect (cf, note on flake 256 on p, 78). 
Variations in the tjujiliry of the flint, and variations in the hardness of the 
hammer-stone might also have their effect on the form of the bulb. 

There are only two diffuse-bulbed flakes. These arc likely to have 
been struck with a soft hammer, but they are so few in number that it 
seems reasonable to regard them as accidental and not due to a purposetul 
soft-hammer technique. 

Of the remaining twenty, nine are classified as doubtful, and eleven as 
semi-diffuse. The type of hammer used for these may therefore be 
queried, but! the type of bulbs exhibited by these flakes may be due to 
aberrant hard-hammer effects, i.c- to some of the possible influences 
rioted above. 

Occurrence of Diffuse and Salient Hulhs in Flukes of the French Middle arid 

Upper Palaeolithic Periods 

For the Middle Palaeolithic^ XL Francois Bordcs (1947, p- 25) gives 
percentages for the Moustierian of Pech-dcTAze, Dordogne. 

Principal Layer. Faceted-butt flakes struck by stone or wood, 36 per 
cent.: smooth platforms, stone-struck, 30-2 per cent.; smooth platforms, 
struck by wood, 33-6 per cent. 

Upper Layer, The respective frequencies of the above classes were 
36*7 per cent., 2 5-6 per cent., and 37*5 per cent. 

For the Upper Palaeolithic, Professor A. S, Barnes and Mr. H. H. 
Kidder (1936, p. 5) record the following occurrences of salient and 
diffuse bulbs. 
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flakes and hammers 

M . forties's percentages for the Mo ns tie ri an of Pech-de-l’Aze and Pro¬ 
fessor Barnes’s and Mr. Kidder’s for La Ferrassie form a valuable contri¬ 
bution from the French Middle and l_ pper Palaeolithic. I he Bidden ham 
series is a satisfactory one in point of numbers, but it represents of course 
only one small area in England. Similar work from other areas is needed. 


Chapter VIII 

THE TOOLS USED IN FLAKING-WORK BY 
MODERN STONE AGE PEOPLES 

T hf, ham in lt- st one is a lasting object, and may be looked for and 
probably found on flaking sites of any date. But the diffuse-bulb 
tools made of softer materials disintegrate with time, or become 
so weathered, lor example, bone and antler, that their use arid purpose 
may be unrecognistable. Only from the bulb-shapes of the Hakes they 
have struck off, or from die appearance of the Hake-scars on the imple¬ 
ments they have made, can the nature and material of the diffuse-bulb 
tiaking-toois be conjectured. 

Fortunately within modern times there have been native stone-flaking 
peoples still making and using implements of flakes and flakeJ-stone, and 
there have also been European observers interested enough to make 
records of the methods employed. It may therefore be useful to set forth 
here some extracts from the published descriptions of flaking techniques 
in two areas in which this work has been carried out in recent times, i.e. 
America and Australia, because the tools and techniques in these coun¬ 
tries arc likely to represent those employed in other period* and places. 

America 

"the flaking-work of the American Indian stone-worker L equal' to 
that of the prehistoric Late Stone Age flakcr in Europe and the Middle 
East, and it is reasonable to suppose that his methods were similar .since 
many of the results achieved arc alike. At the time of the arrival of the 
European the Indians were at the summit of the Stone Age with regard 
to technique. Some areas were already in the Metal Age. So far as stone¬ 
working was concerned, they could ripple-flake their implements, make 
amazing flaked-points of chert* anti obsidian , 3 and by means of an in- 

1 Perhaps the Prodynank Egyptian rippEe-JuLed chert kernes should be esceptcd* for tLev me ic a 
clan by lArmhdvci. The Dmniili fluted and hues died flint knives ire she peerless, But ionic American 
In dun work ia very remarkable, MooreEtr^J (t-qm, vol, i. ru 345) ?taece\ rrchsacc-Tic nusn in America 
«MS *1 foot tbc w\wl. And possibly the superior nf Neolithic Htto in EururV, and his illmtiariimi pruve 
hit poim s e-g, iSht Urge obndiaEr*fld du=n Hiked imph-mnstv 

3 fqa i, p. jtnd t ig, r6i. um*. from Totbci^e; the longtar unr. figured ts 

30 in. Foe dUcUisiiHi uf iIjkc chert 3 worth see pp. alio Shctront, 19 jp. 4.39 and Bg 2 & l, 

far two mremety long und fine ceremonial kmvei or 5 words chipped imm fliaiT. found by Mourehirad, 
from the Etowah Group. 

1 Fhcimiie, *930, p. 76. TTho impressive ctfemonkl hUdei hum the Hopewell ht&unA± r rtmc of 
h lew 8 l 
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gcniou* instrument pash off ribb©n-like Hakes from obsidian cores. 1 The 
manufacture of their large implements and their ripple-fiaking of them 
have not been recorded, but their arrow-head manufacture has interested 
white men who came into contact with them while they were still making 
stone weapons* and there are a number of accounts of this on record, 
while some of their other stone-working processes have also been seen 
and recorded, 

Australia 

In Australia also, the iluking-work of the aborigines is very fine and 
worthy of study, in the Kimberley District at the present day the tribes¬ 
men still make beautiful spear-heads of rtaked stone and glass. Though 
thc»c are not usually of great size, for skill and artistry in workmanship 
they ate unsurpassed, and the processes by which they are made have 
been recorded by a number of European observers. 2 The stone-working 
methods of the Australian aboriginal in general have also been studied by 
scientific investigators (Roth, 1904, bpeticcrund Gillen, 1904, Spencer, 
1914, Basedow% 1925). 

Thus in these uvo areas of the world, America and Australia, stone- 
working was until recent times a thing not of the past bur of the present, 
and the stone-worker was using methods probably similar to those of 
peoples fir distant in place and time. The following literary references 
describe the tools and techniques used by native stone-workers in North 
America and Australia. 

TOOLS T'*FI> ttv TttF STONE-WORKERS OF NORTH AMI h ICA, 
AND THE MATERIALS OF WHICH THEY ARE MADE 

Aksin 

Jochelson, 1925, p. 67. 'The following data art based not only on rhe imple¬ 
ments themselves, but on statements of old Aleut, particularly those on Uirmnk 
island, who seemed to know more about the primitive Techniques of their fore¬ 
fathers than any of the other islanders. Some stone implements, such as nsh-hook 
sinkers and stone blades for throwing-lances used in hunting were still in use, 
Because of this )t was possible to establish the use of all the objects of the litblc 

indufitrv of rhe old Aleut/ 

* 

Htimmtr-mntSj p. 68. "The short ham mer-5 rone ., - was held in the ri[|ht hand; 

whir-la jMtmfc ifl in, in and rimfe ilan 6 in. m width, jiuivt have betfi frbt clicrsibod pc5te=sitm# 

uf pic chick or pnc5ti T pa&dhly used gml displaced only on the ocojinft* impartint ctfEJiicpnicf 1 See 
sj=e> p i 4?. Fijr.. #?, a ctremu-niitjl bMe ofobiiJun. owr it in, king, And one of Ljuimz, n m. Ian(. 

1 Kvoju, 1*97, pp. mi aKinmh pf To«|cscnuida m 161$, mil ul llcfiumdc^ in i6?i. See 

ftho Tylor* v$&Umppm 4 i% m obsidian knives pp. §31-*. 

1 EJkirc, I94@ fc i^uotai uti p, 1^. 


82 


THE TOOLS USED BY MODERN STONE ACE PEOPLES 

in working with this implement, skill in handling it was more important than 
a powerful stroke.' P. 69: *Thc final shape to a stone implement was given it by 
trimming or retouching after the form had been thinned out with the . . . 
hammer-stone*' 

Presturt-fiakers, p. 70, ‘ The bone-flaker . *. was usually made of the penis bone 
of A Sea-otter (see plate 22, figs. 16, : 7). If is a very dense and hard bone sub¬ 
stance, but, in distinction from stone, possesses a certain degree of elasticity.’ 
l J . 71; ‘Thev [prc55ure-f?akers] were also made of the outer layer of a walrus- 
tooth and of the incisors ot' the killer whale.' Three pressure-Bakcrs ate shown 
in Tig. 41, p. 70. Fig* 41 a is of walrus tusk, and fug, 43 a model of a flaker 
made of a killer whale’s tooth fitted to a wooden handle representing a sea-lion, 
and made by an old Aleut of Umnak Island, 

Esiims 

Pressure-Bakers of caribou antler mounted in handles ot fossil ivory ami of 
wood, used by the Eskimo, are illustrated by Sir John Evans [1897. p. 38), See 
also the Eskimo irrow-Bakcrs in the Pitt Rivers Museum. 

Holmes (1919, p. 319, quoting Nelson, 1899) says ‘the Bakers are made of 
small rodlike pieces of deer-horn, wood, or ivory, fastened into a slot at the end 
of a handle, usually of ivory or deer-horn, with wrappings of sinew or rawhide 
cord'. P. 319, Fig. 1 8 1 (quoting Murdoch, 189-2, pp. 287-8); illustration and 
description of bone chipping implement of the Eskimo. P. 320: 'It would appear 
that the highly specialized curved Baker-handle used by the Eskimo (fig. t8i) 
was in use as far south as California.' (Followed by quotation from Mason on the 
liay collection from the Hitpa Reservation, Mason, 1889, pp. 228-9, on this 
matter.) 

Evans, 1 897, p. 37. 'Sir Edward Belcher (iS6l, London, p, 139, and Paris, 
p, 341}, who had seen obsidian arrow-heads made by the Indians of California, 
and those of chert or flint by the Eskimo of Cape Lisburiie, states that the mode 
pursued in each case was exactly similar.' Evans, p. 39. 'Sir Edward Belcher 
sonic years ago kindly explained the process to me, and showed me both the 
implements used, and the objects manufactured- It appears That the flake from 
which the arrow-head is to be made is sometimes fired by means of a cord in 
a split piece of wood so as to hold it firmly, and that all the large surface flaking 
is produced either by blows direct from the hammer, or through an intermediate 
punch or set formed of reindeer horn. The arrow- or Itarpoou-head thus roughly 
chipped out is afterwards finished by means of the “arrow-Hiker”.' 

Holmes, 1919. p- 32 r, quotes Sir Edward Belcher (from Wilson, T., 1899. 
p. 986) for the use of a deer-hom point lashed 10 a handle of fine fossil ivory as 
a pressure-flaker by the Eskimo ot Icy Cape. 

Americas Indian Tnles, Casern/ 

ILimmer-SfCttes. For rhe use of hummer-stones among rhe American Indian 
tribes, see Holmes, 1919, chapter XXIX and Figures, also pp. s?8 and 180. 
Holmes, p. 325. ‘With obsidian the hammer makes the Bake ami thins down the 
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thick edges, and the bone point shapes the arrowhead with ease; with the tougher 
materials, especially when the objects arc large, the range of the stone hammer s 
work is much greater, and. indeed, the bone point by tree-hand methods is often 
available only in the refinements ot finish and in many cases not at all.* I 1 - 31 3 
(quoting Moricc, 1895, p, 65):'The firs! operation consisted in roughly blocking 
off with a hard stone the pieces of the flint, the removal of which was necessary' 
rn obtain a vague resemblance to the intended weapon.' 

Antkr Htifitmm. There is no modern mention of their use. But they were 
found at a tjunrrv in south Illinois where large chipped blades were made by the 
Indian stone-workers. Holmes, p. 193 ***& Fig* "4, describes and illustrates these 
hammers, chipping implements made of the base of deer antlers, probably used 
rather in the secondary trimming of the blades than in the roughing-out work . 
P, ; N4: 'Hammers made of a section of the indurated base ot deer and elk antlers 
were in common use in some localities for the lighter chipping work.' 

Evans, 1897, p. 41. 'Beyond the pin of bone already mentioned as having 
been found in one of the pits at Grimes Graves, I am not aware oJ any bone or 
horn implements of precisely this character, having been as yet discovered in 
Europe, but hammers of slag’s horn and detached tines have frequently been 
fount! in connexion with worked flints, and may have served in thetr manu- 
facturc/’ 

The advantages of a hammer-stone to the worker are concentrated 
weight, hardness, ami toughness- These qualities enable the worker to 
break up or ‘quarter’ blocks of siliceous stone, flake pieces or nodules of 
it into shape, or strike from the cores or ‘quartets' both large and small 
flakes that can be manufactured into spear-hcad, arrow-head, or knife. 
The hammer-stone is capable of great accuracy in skilled hands. 

The advantages of an antler hammer to the worker are the smooth and 
shallow flaking it gives, as may be seen in the fl a king-finish of Illinois and 
Missouri hoc-blades. 

Hammer <ir,d Putteh. Cat! in (if 68) describes the use of ;i mallet of very bird 
wood aud a punch made from a sperm-whale tooth in the manufacture ot arrow¬ 
heads by the Apache Indians. In Chapter V, p. he says: The master work¬ 
man, seated on the ground . . places his chisel (or punch) on the point to be 
broken off, and a co-operator (a striker) sitting in front of him with a mallet of 
very hard wood, strikes the chisel (dr punch) on the upper end.' 1 \ 189: 'These 
people have no metallic instruments to work with, and the instrument (punch) 
which they use l was fold was a piece of bone, but on examining it, l Found it to 
be a substance much harder, made of the tooth of the sperm whale or sea-lion, 
which are often stranded on the coast of the Pacific* This punch is about ah or 
seven inches in length and one inch in diameter, with one rounded side and two 

1 Dr Jnati Evani describe! tier fkshef Sir John Eww as ' breaking the white nodule of Hint in 10 
ijtinner* with a rounded pebble, and jffiViftg at the )e»ct bJnek with lti> hammer tvf reindeer bom’ 
(Joan L'varu, 1943, f- r J+-- 
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plane sides, therefore presenting one acute and two obtuse angles, to suit the 
points to be broken. 1 (This passage is quoted by Holmes, p. - 95 i Stevens, p. 82, 
and T, "Wilson, p. 985.) ^ 

Holmes, 1919, p. 196, quotes Redding^ 1879, for the use of a punch of split 
deer-horn with a hammer-stone by the A\ intoons of Cloud River, Oregon, and 
Evans also quotes Redding, r Pfto, and Redding in Nature* vol, xxi, p. (513, to 
the same effect. Holmes, p, 30 ;, refers to punches made of stone, hard bone, or 
antler, and a mallet or hammer. On p. 326, describing the da king-work of Ishi, 
a Yahi Indian of southern California, Holmes refers to the use of a hammer- 
stone, and a hammer-stone and wood or bone punch in the preliminary rough 
work in making a large blade. Pull, t 93 ~' P* writes: ‘No definite bone 
punches have been found, but I have experimented with tines of red deer antler, 
and have no doubt that many of the smaller antler tines recovered from the 
shafts and workshop doors may have been used in this way.’ 

The advantages of hammtir-and-punch to the worker are accuracy plus 
strength of blow plus shallow taking, also steeper taking than could be 
carried out with the hammer-3tone. The large lluted chert cores and 
small rluted jasper cores front India in the Museum seem likely to have 
been the work of ham me r-and-punch. There is also the right-angle 
taking, probably done by hammer-and-punch, on the sides of Danish 
flint axes. 

ImpnUf^t-pftssure with a iTuah-ihfiped flaking For a translation of the 
accounts by Torfjuerrtada in 1015 jJid by Hernandez in 165* ol the rmteb- 
shaped wooden implement used in flaking obskhan by the Aztecs of Mexico, 
see Tylor, i86t, pp. 331-2. These accounts arc also quoted by Evans, 1897, 
pp. 23-14, and by Holmes, 1919,011 pp. 323-4. On p. 322 Holmes quotes 
Sellers’s (1883, p.' 870) record of Gatlin’s account of dint-working processes 
among the tribes of the Middle and Far West, and illustrates: in Fig. 18;, p. 323 
(Holmes) a Mexican Indian flaking as described by Torqucnvida, and taking 
by western Unifed States tribes as described by Gatlin. T. Wilson ([899, p, 9$$) 
also gives Torquemada’s account. Gatlin, quoted by Sellers (i 885, p> 87^}* called 
the process 'impulsive-pressure*. The taking-shafts 'were pointed wirh tane or 
buck-horn, inserted in the working-end as represented in Fig. r 1 (Fig. 23* 
p. 86). 

To summarize the technique, the worker placed the pointed end of the 
taking-staff on the core, and then threw his chest forward on to the 
crutch-shaped end, thus applying a forceful pressure-blow tu the core. 

fmpnhh'£-prc}iUFt‘pfos-f»!rftt}shn with the tmuh-thetpu’d flaking too/. Sellers 
( 188 y, p. 875) writes: * F ig. ; [Fig. 24. P* 86 ] represents, as nearly as 1 recollect* 
the rude sketches made of the taking-tool used to throw off massive takes, when 
a sudden percussive pressure was required in addition to the impulsive pressure 
the man could give. -. , Tiff tooth or Lusk of the walrus was highly prized for 
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tips of the flakers.... It has been rep resen ted to me that a single blow rarely failed 
to throw off t he Hake, frequently the entire depth of the block of none, sometimes 
as much as 10 or \t inches.' 

To summarize the technique, at the instant the operator threw his 
weight on to the taking-staff an assistant also struck a projection on the 
tiaking-statf with a wooden club, thus adding percussion to the impul¬ 
sive-pressure. 

The advantage of the crutch-shaped tool in the impulsive-pressure 
technique is accuracy, plus half-blow half-pressure force, which enabled 
the worker to produce long, thin, narrow, and symmetrical flakes. A 
further advantage is that cores could he flaked to a right angle and even 
beyond, as may be seen in a large Mexican obsidian core in the Pitt 
Rivers Museum. In the impulsive-prcssure-plufr-pvrcussion technique, it 
was probably more effective when long and large flakes were required, 
and when chert was being worked. 

Prtsswe-fiakers of font'. Evans (i 89% p. 40) writes: ’Captain John Smith 
[18 il, vol. xiii, pp. 35-36] writing in l6bf» of the Indians of Virginia, says "His 
arrow-head he maketh quickly with a little hone, which he ever weareth it his 
braccrt’ (i.e. bracer, girdle, or bandage). This is also quoted hv Stevens, i 870, 
p. "% and by Holmes, 1919, p. 316, from Smith, 16Z9, vd. i, p, 13;. 

Moorehead (1911, p, 49, fig. 41) illustrates 1 Man eta n bone chipping-toftls. 
These were made use ot in flaking flint implements, Man dan village-sice. North 
Dakota.,..’ Holmes, p. 31 r. writes that among die California Indians, probably 
one of the Shoshone.™ tribes. Lieut. E. G. Beckwith p. 43) records a 

pressure-flaker of a ‘simple piece of round bone*. Again, Holmes (p, 316) refers 
to Sellers (188$, pp. *7-—3) who records the use of .1 small pointed bone for 
pressure-work by American Indian women chipping flakes into small arrow- 
points, as described to him by Titian K. Pdf, who accompanied Lewis and 
Clarke on their exploration ro the Pacific. Holmes (p. 3111, quoting Dtilog, as 
quoted by .Vlason, 1 894. p. 6c8) describes pressure-tools of bone ground down 
to a blunt point, ‘These tools [were] made often from the leg-bone of a detr.’ 

PreiSftre^dkers f duller G. E. Sellers (1865, p. A77) writes with reference 
to a work-site on the northern bank of the Saline River about three miles above 
its junction with the Ohio, ‘the great Hood of the winter of > 86: and j 863 that 
overflowed this ridge some three or four feet. ,. exposing over six acres of what 
.it ftrsx appeared to be a mas* of chips or stone rubbish, but amongst it were 
found many hn mm erst ones, celts, grooved axes, cores, flakes, ., . many tines of 
the buck or stag, all of which bore evidence of having been scraped to a point; 
on exposure to the air they fell to pieces.' (This passage is also quoted by Sir 
Daniel Wilson, 1889,) 

Holmes (1919, p- 314) quotes Redding (1879) 00 arrow-making among the 
Wit)toons of Cloud River, Oregon. ‘The demonstration was made by an old 
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man named Consolulu who ‘ brought, tied up in a deer-skin, a piece of obsidian 
weighing about a pound, a fragment of a decr-hom split from a prong length¬ 
wise. about lour inches in length and half an inch in diameter, and ground off 
squarely at the ends—this left each end a semicircle—besides two deer prongs 
(Careens coUmfovaHi) with the points ground down into the shape of a square, 
sharp-pointed file, one of these being much smaller than the ether' 1 . 1 A hammer- 
stone and a piece of deer-horn were then used as a hammer and punch (see p, 84), 
The pressure-work was performed by "the larger of the two deer prongs, which 
had its pointed end sharpened in the form of 1 square file'. Pp. 315-16. In 
making the notches he 'used the smaller deer prong which had been sharpened 
tn rhe same form as the larger one, but all its proportions, in even,' respect, were 
very much smaller; its point could not have been larger than one-sixteenth of an 
inch square 1 . Holmes (p. 310) also describes a deer-horn tool for pressure-work 
recorded by Powell (1 895, pp. l-l) as used by the Shoshoni arrow-makers ‘in a 
little valley north of the Uinta Mountains* in 1869, ‘a deer-horn tool from eight 
to twelve inches in length and worked down from its original size by grinding so 
that it? diameter was about five-eighths of an inch 1 - On p. 316 Holmes describes 
chipping implements 'made of buckhorn reinforced with a piece of “rabbit 
brush" ", used bv an a«ed Washoe Indian. These are illustrated in Holmes's 
Fig. 173^- 

Amier And Tot/th. Holmes, p, 312, quotes Schumacher (1877, p. 54^ who 
records a pressure tool of a stick about li feet in length with a point of the ‘tooth 
of a sea bon or the horn of elk’ used by the Klamath Indians of California. 

Stent and Tmh. Holmes, p. 318, quotes Father Morice (1895, p. 65) who 
describes an elongated scone pressure-flaker in use among the Dene arrow- 
makers, also the use of a moose molar tooth to replace in not a few cases the long 
chipping stone. 

For illustrations of pressure chipping tools see Holmes, p. 307, Fig, 173. 

Other method: aiia te pressurr-work. Sir John Evans (1897, p. 39) quotes 
Gastaldi as translated by Chambers (Gastaldi, 1865, p. 106) on arrow-making 
among the Indians of Mexico. Chambers says uf Signor Craven: ‘He relates 
that when the Indians wish to make an arrow-head or other instrument of a piece 
of obsidian, they take the piece in the left hand, and hold grasped in the other 
a small goat's horn; they set the piece of stone upon the horn, and dexterously 
pressing it against the point of it, while they give the horn a gentle movement 
from right to left, and up and down, they disengage from ii frequent chips, anti 
in this way obtain the desired form.’ 

Sir John Evans follows this account by one of other methods on the same page. 
'M. F. dc Poumles {Mortillet, vol, si, p. 517) speaks of a small notch in the end 
of the bone into which the edge of the Hake is inserted, and a chip broken off is 
by a sideways blow. Mr. T. R. Heale (Stevens, tSjyo, p. 78) describes rhe manu¬ 
facture of arrow-heads among the Shasta and North Californian Indians, as being 
effected by means of a notched horn, as a glazier chips glass. This has also been 
fully described and illustrated by Mr. Paul Schumacher (1874, p. 263, and 1 877, 
p. 547) of San Francisco. Major Powell confirms this account .' 
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W. I I. Holme? (1^19, p* 3*4) also discusses this method. See especially the 
account of Mexicans using a small goat's horn. 

Advantages of pressure-JIaking to the worker. It is a handy and effective 
method of sharpening, pointing, senatmg, and shallow-not clung a stone 
implement, for a discussion as to method sec Knowles, F. H. S., r^44- 
For its possibilities in the manufacture of a spear-head in the skilled 
hands of an aboriginal, see Elkin, 1948, A summary appears below. 


StottMOorking Toots used by the North-western Australian Aborigines in the Manu- 

ftuture of their Flaked Spear-heads 

Professor A. P, Elkin (193^, p. €4) shows a photograph of a man making 
a spear-point by pressure-flaking, and on p, f 7 he writes: ’the Ungarinyin and 
Worora in the Northern Kimberley . ,. are experts in making stone speax-pointS 
by pressure flaking, a highly technical process only practised in its true form :u 
Northern and Eastern Kimberley, Such a spear-point is itself a work of art,' 

Professor Elkin's paper on pressure-flaking in the northern Kimberley (1948) 
shows a plate of six photographs illustrating the technique, and the article con¬ 
tains a clear and detailed account of the processes involved m the manufacture of 
a spear-head., and should be carefully studied, for it is a masterly and complete 
piece of work. The tools used by the native worker are a hammer-stone, hard 
wood and bone pressure-{lakers (a piece of stout fencing wire may also be used), 
a table stone, and a grindstone. The side of the table stone may be used as the 
grindstone, f or the description of the processes, the whole paper should be read, 
but the following may he quoted here for its interest in connexion with the 
present work. P. 1 r z: ‘The whole process takes hours of constant and concen¬ 
trated effort, with much skill and patience. It includes the preliminary knapping 
of the core, which is followed by the chipping or knockinp-off of flakes to reduce 
the core to the approximate size and shape required, with a semblance of edges. 
The third stage consists of pressure flaking, mainly with the thicker ami softer- 
pointed instrument, while in the fourth stage only a very sharp-pointed instru¬ 
ment is used. Bin the process in both the second and third stages includes the 
preparation of the striking and pressure platforms respectively by “turning 
the edge”- - , , Finally, the observer cannot help noticing the skill shown by the 
craftsman, Ms surcncss of touch, his command of his instrument and of the 
material he is working. . . . The craftsman is aware that a bail stroke will ruin 
hours of work, hut he knows where and how hard to (lit or press. ... I saw 
surencss and continuous awareness of the goal—the formation by percussion and 
pressure of -t useful and beautiful object.’ 

Basedow (sgic, p. 36R and Plate LIT) gives a detailed account, with plate, 
of the manufacture of finely flaked spear-heads by the north-western tnbes. The 
flake is chipped into shape with a hammer-stone, and finished by pressure- 
flaking with a bone tool. 
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I j>vc (i 93d, p, ?'i) show? a Worora man making a spear-head bp the second 
process, pressure-flaking with a blunt wooden tod, P, 74 shows finely worked 
scone spear-heads made bp the Worora, and p, 75 shows the tools used by the 
Worora in making the stone spear-heads, first, the hammer-stone for the first 
stage, secondly the wooden pressure-tlaker for the next stage of the work, and 
thirdly the kangaroo-bone tool for making the fine serrations in the edges of the 
spear-head. On p. “74 he says: 'These stone spear-heads . . , are made by per¬ 
cussion, then fiakiug by pressure, with scone, bone and wood tools, from several 
kinds of fissile stone.' 


90 



Chapter IX 

THE FLINT-WORKER HIMSELF 


I t seems likely that in all stone-working times every member of the 
tribe could make his or her 1 own stone tools, bur that in later days, 
with increase in specialization, implement manufacture, at any rate 
as regards the finer products, became a skilled occupation. Some literary 
references from America and Australia arc of interest in this matter, for 
they arc observations by Europeans who were in contact with native 
stone-workers w hile they were still making their stone implements in the 
traditional manner. 

Social organization in America ranged from nomadic hunting tribes, 
using stone, bone, 6c c,, to city dwellers of advanced culture, who were 
skilled architects and metal-workers, but still used stone for various 
implements. The references in the literature suggest that among the 
tribes stone-working was, on the whole, a specialized occupation or pro¬ 
fession, and that among the workers there were master-flakers pre¬ 
eminent in experience and skill. 

In Australia, society consisted of small scattered hunting tribes, and the 
flaking of fine spear-heads appears to have been a tribal rather than an 
individual accomplishment. But even in the tribe that specialized in 
spear-head manufacture there would appear to have been individuals 
rather more gifted in flaking skill than their fellow* workers. 

Tks its Affltriw 

Catlin (i R6S, pp. J 87-90) writes an account of arrow-head manufacture by 
the Apache Indians. This journey was made about 1853, and there is an account 
of it in his Preface to Life ,mwg tkt Indium ((874). 1868, p, 18": ‘Like most 
of the tribes west of and in the Rocky Mountains they manufacture the blades 
of their spears and points tor their arrows ot flints and also of obsidian, which is 
scattered over these volcanic regions west of the mountains, and, l ike other tribes, 
they guard as a profound secret the mode by which the flints and obsidian are 
broken into the shapes they required F- 1 881‘Even* tribe has its faenry in which 
these arrow-heads are made, and in those, only certain adepts arc able or allowed 
to make them for (he use ot the tribe.' (Quoted by Stevens, 18"0, p. 82). 

1 Campbell and Noont p- s<50} frier to Tasmanian women making *nt«Kd‘ acrtpeji (gmttoin 

i muutw). ind Seiko (rM?. pp. Hnfau (1919, p. jri>) fwwi ike uw vi* <nwll ptaed 

bene for prcsnrff wvris by American Indian women chipping SitLea inn? rmall arrow, heads. 
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School craft {*653, part iii, p. 467) writes on the manufacture of flint arrows 
and spear-heads by the Indians. 'Such is the an required in this business, both 
in selecting and fracturing the stones, that it is found to lie the employment of 
{articular, generally old men. who are laid aside from burning, to make arrow* 
and spear-heads.' (Quoted by Stevens, 1870, p. 78,) 

Stevens (1870, pp. 77—"8) quotes Caleb Lyon on the manufacture by percus¬ 
sion of an obsidian arrow-head by a skilled workman of the Shasta tribe in 
California. This account is also quoted by Evans (1897. p. 40} with reference 
on p. 39 to sources, Details of the sources used by Stevens and Evans are col¬ 
lected in the Bibliography under Caleb Lyon's name. Holmes (1919, p. tyy) 
quotes the account, with the reference ‘Lyon, Letter of rb6o'. His extract ends 
the description of the process as follows, '1 then requested him to carve me one 
from the remains of a broken port bottle, which (after two failures) he succeeded 
in doing. He gave as a reason for his ill success, he did not understand the grain 
of the glass. No sculptor ever handled a chisel with greater precision, or more 
carefully measured the weight and effect of every blow, chan this ingenious 
Indian, for, even among them, arrow making is a distinct trade or profession, 
which many attempt, but in which few attain excellence. He understood the 
capacity of the material he wrought, and, before striking the first blow, by sur¬ 
veying the pebble, he could judge of its availability as well as the sculptor judges 
of the perfection of a block of Parian.' 

Holmes (1919, p. 321) quotes Powers (1877, p. 104): 'Arrow-head manu¬ 
facture is a speciality, just as arrow-making, medicine, and other arts/ 

Sellers in bis paper (1 885, p. 8 74) recalls Gatlin's account to him on the lalter’s 
return from his travels among the western Indian tribes. 'Most of the Tribes had 
men who were expert at flaking, and who could decide at sight the best mode of 
working.’ Pp. 874—5 : Idle best flakes, outside of the home-made, were a subject 
of commerce, and came from certain localities where the chert of the best quality 
was quarried in sheets or blocks, as it occurs in almost continuous seams in the 
intercalated limestones of the Coal Measures. These seams are mostly cracked 
or broken into blocks, that show the nature of the cross fracture, which is taken 
advantage of by the operators, who seemed to liavc reduced the art of iluking to 
almost an absolute science, with division of labor, one set of men being expert 
in quarrying and selecting the stone, other; in preparing the blocks for the 
flaker/ (Quoted also by Sir Daniel Wilson, 1889.) 

Sellers (pp. 872—j). “Major S. H. Lotte, afterwards Colonel, who in the latter 
part ot his life succeeded Col, John J. Aowt as head of the Topographical De¬ 
partment of the United States Army, whenever in Philadelphia, was a frequent 
visitor at my father's house, and when preparing lor his expedition to the Rockv 
Mountains, in which my mother's youngest brother, Titian R. Pcalc. went as 
assistant naturalist, I saw him almost daily. The subject of Haking and forming 
arrow- and spear-heads was one of frequent discussion... . The expedition re¬ 
turned. and as far a; J know, without any positive information as to the process 
of making the Hakes. Mr. Pcalesaid chut he hail seen squaws chipping flakes into 
small arrow-points, holding the Hake In their left hand, grasped between a piece 
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of bent leather, and chipping off small flakes by pressure, using a small pointed 
bone in the right hand for that purpose. From this it was evident that John 
Smith's story was no myth,, . . He [Colonel Long] said that Hakes prepared lor 
points and other implements seemed to be an object of commerce among the 
Indian tribes that he"came in contact with, that there were but few places where 
chert or quartzite was found of sufficient hardness and close and even grain to 
flake well, and at those places there were men very expert at flaking. He had 
understood that it was mostly done by press tire, and rarely by blows, but he had 
never witnessed the operation," 

Sir Daniel Wilson (1889, p. 84) describes a visit he made in the summer of 
j 8 i;4 to a group of Chippewa lodges on the south-west shore of l-ake Superior, 
'But they had also their stone-tipped arrows, and one Indian was an object ot 
interest to a group of Indian boys as he busied himself in fashioning a water- 
worn pebble into an edged tool. He held an oval pebble between the finger and 
thumb, and used it with quick strokes as a hammer," 

The Stotie-vjsrhr in Australia 

Professor Porrcous (1931), writing ot the aborigines ot the Kimberley area, 
saj^ (p. ioq)i *No one can contemplate the fine workmanship of these beautifully 
symmetrical spear-heads without feeling that the aboriginal craftsman lias pro¬ 
ceeded far beyond merely utilitarian Ideas towards an appreciation ot beauty of 
form and perfection of achievement/ On p. 112 he writes; ‘Quite evidently 
some of the blacks are much more skilled in the art of stone-flaking to a precon¬ 
ceived design, and no doubt such artists are of much value to the tribe. Among 
the Kimberley natives the art is very generally practised* even youths and boys 
being observed very busily at work/ Plate XVI l of the book shows stone spear¬ 
head manufacture. 

Love (1936), also writing of the northern Kimberley area, and in particular 
of the Worora tribe, says (p. 74): 'While the women are away all day hunting, 
the main occupation of the men is making stone spear-heads. These stone spear¬ 
heads are the finest artefacts of the Worora. Of about the size and shape of a rose 
leaf, with finely serrated edges, they arc made by percussion, then flaking by 
pressure, with stone, bone, and wood tools, from several kinds of fissile stone. 
The Worora man, in his hunting, always keeps his eyes open for useful bits of 
stone that will make spear-heads. He will take up a piece of broken rock, the. 
size of his fist, lying on the surface of the ground, and test it by striking it with 
any convenient lump of stone lying about that will serve as a hammer. He will 
knock pieces off the edges of the stone he has noticed. If it flakes nicely he will 
break it down to somewhere near the size of a spear-head, ami put it in his paper- 
bark wallet, to be dressed into shape at his leisure in his camp.* 

I jvc (j 1,3ft, p. -r). ‘The whole work of making stone implements is a highly 
skilled art. Some of the stories used are semi-precious, as agates and crystals. 
The completed spear-head is a really beautiful object, with a needle point and 
wonderfully symmetrical edges. Roys and youths who have not been initiate;! as 
full members of the tribe are not allowed to try making these it one spear-heads, 
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of which the Worora are justly proud. Yet all this highly skilled labour is for 
one throw of the spear ! The stone points are very brittle, and consequently break 
when thrown, unless the spear should pierce a soft part of the beast and be 
retrieved unbroken. More often chan nor, the point is broken off in the kangaroo 
that is struck, so that, even when the throw is successful and the hunter retrieves 
his spear after one Throw, the stone head has to be renewed. No wonder the 
making of stone spear-heads is the main occupation of the Worora men. The 
wonder is that such care is lavished on an article destined to have such a short 
life. AH the men make good spear-heads. J cannot name any man who cannot 
make J good one, though some are even neater than others. When the stone is 
finally shaped, serrated and complete, the artist (for artist is the proper name for 
him) puts the new spear-head in his mouth, wets it, and holds it up to appraise 
its beauty and keen point- If it is a translucent stone, he holds it up to the light 
and lovingly ponders over its colour. The men love to choose beaut it tally coloured 
stones for the making of the spear-heads. . . ,* 

Idriess (1949, p. 59) says ot the aborigines of the north-west Kimberley area, 
north of the King Leopold Range, . . the aboriginal docs not consider work 
or time if the subject he is engaged upon interests him'. On p. 1 7- he writes: 
‘Several of the primitives passed the time away by flaking stone spear-heads, 
fashioning them very' much as glass ones are made nearer civilization. Only here 
they had no wire tools; they gouged the finer chips from the stone with spike¬ 
like tools of pointed kangaroo bone —tkumbtt they called these dlipping-boncs. 
It seems unbelievable that hard flint can be naked or chipped by bone, but these 
primitives were managing it methodically. The only difference was that the work 
was harder and slower than oil glass. One old expert, forgetting all about the 
patrol, gradually became absorbed in, his job. He bit his irps, staring down at 
the fashioning spear-head, levering with his body stiffened, eyes and mind and 
cunning hand concentrated on every chipping. He cut his finger on a splinter, 
absentnii titledly wiped the Wood olf on his hair, and bent again to the job. For the 
last chipping which makes the needle point and tiny serrated edges so true and 
delicate, he used a smaller bone, and with magic touch produced a truly exquisite 
thing. But he did not finish the job until sundown,' 

For other remarks on aboriginal craftsmanship, the reader is asked to consult 
Professor Elkin's paper in Man (194S), already quoted on p, k<>. 
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Chapter X 

THE FLINT-WORKER'S MATERIAL 

T he subject of Man’s use of siliceous material for his tools and 
weapons is very great, and would need prolonged research and 
work in the held in order to deal with it at all satisfactorily, for 
each geographical area has its own formations of siliceous stone, and the 
men living in that area would have their own special problems of obtain¬ 
ing and treating the material- W» H. Holmes in his treatise on the Lithie 
Industries of North America (1919) most excellently performed this 
task as it concerns that area and the American Indian, and the student 
will find his work a mine of information on material, and on the technical 
methods used by primitive man to deal with it successfully. 

Siliceous stone is only found in certain areas-* Furthermore, it may 
even in those areas be "difficult to get good flaking-matcrial. The first 
thing that the modern experimenter finds in England is that good flaking- 
fiini is very rare. In England the chalk area is limited, and even in places 
w here there is chalk it is very hard to get good material. Weathered flint 
is no good, and Hint that has been washed out of the chalk is intractable. 1 
Many fiint scants are composed ol nodules either impossible in shape or 
bad to flake. In fact, a seam of good flint is a treasure, and w hen it was 
found by the primitives it resulted in the long-timed and extensive work¬ 
ing seen at Grimes Graves in this country, and at Flint Ridge in Ohio. 

Flow r cver, Man by virtue of Ids intelligence and adaptability could find 
sufficiently good substitutes for stone, and need not therefore be entirely 
dependent on it. Wood, shell, bone, ivory, and teeth are all effective in 
their various ways, and were used by Man for his tools and weapons, 
either with or without the addition of stone. 

It would labour the point to attempt to give many examples, for these 
materials were all used, even where flint was available, at any time or 
place where men lived. Special mention, however, may be made of the 
Neolithic-type adzes made from solid shell, keen-edged and in colour 
and weight like ivory, used by the natives of the Caroline Islands, Aua 

■ TKjt hit been pointed out, as ii applies to America, by Sir Daniel Wilson, ISS9 (»ce p. 98I, ami by 
Major Long, at quoted hy Selkrj, on p. 93 

4 In the writer'* experience, tnaihered flint or redistributed flint ituy be pew: tile to liiu and dutpe, 
but the piece, exact easily, Sating i* tough and uncertain, ami rite renal ting implement loot* very crude. 
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Island, and the Pelcw Islands in the Pacific, of the weapons edged with 
shark's teeth used by the Kingsmill Islanders in the Pacific, of the knife 
of bamboo, the edge sharp and easily renewed by tearing ofi a thin strip, 
used by natives of New Guinea, and of the use of bone and ivory by the 
Eskimo, The use of bone and antler for arrow-points, and of teeth tor 
knives and chisels by an inland Iroquoian Indian tribe is shown in \\. J, 
WintembergS (1936) report on the Roebuck prehistoric village site, and 
the use of bone, antler, and teeth by a coastal Indian people, probably 
VUcmac, is illustrated by Wintemberg and Smith (1929) in a report on 
shell-heaps in Nova Scotia. These reports and their illustrations will 
serve to emphasize the value to the primitive of these materials, and of 
their use to him. One would imagine that in working bone, antler, and 
ivory, even a chip of stone would be most essential for cutting and sawing 
them into fortn. It may be of interest to see what the authors of the 
Reports just mentioned have to sav about the knives of these two Indian 
peoples. 

Wintetnberg (1936, p. 5a) writes: ‘Kni ves were almost indispensable in shap¬ 
ing or carving wooden, bone, antler, and shell artefacts, but no stone artefacts 
specially made for the purpose were found. It is probable, however, that some 
of the arrow-points may on occasion have been used, and also sharp chips of chert 
and quartz crystals, of which several pieces were found. The sharp edges of some 
of the chips would readily cut pieces of bone and antler, especially il the antler 
were first softened by boiling in water. It is probable that a chert chip blade was 
inserted in the narrow socket of the antler handle seen in Plate XIV, figure (£>/ 
Smith (1929, p. 69) writes as follows Concerning implements used for cutting 
by Indians anciently living at Mcrigomish Harbour in Nova Scotia: Cutting 
was probably done with Hakes of stone, and with knives and scrapers chipped 
from stone, beaten out of copper, and made of beaver and woodchuck teeth/ 
Observations in these reports on prehistoric Nova Scotian tribes suggest that 
abundance of suitable material docs not necessarily mean that it wiU be used. In 
the report on the Eiscnhauer shell-heap, Wintemberg {1919, p. >14) writes; 
'Jniftuii M t{truth. Evidence was found that bone, antler, and teeth were used as 
material for artefacts. Although there was an abundance of shells, not a single 
artefact was made of this material; in fact, shell iirtefacts are rare in shell-heaps 
along the northern Atlantic coast. 1 In his report on Merigomish Harbour in 
Nova Scotia, Smith (1929, p. 20) says: ‘In fact, objects made of shell are rarer 
in the shell-heaps and elsewhere on the Atlantic and Pacific coasts of Canada 
than they arc in the mounds of the interior of the continent/ 

Flint y 

Most suitable of all material for the primitive is flint or flinty Stone, for 
dikes from siliceous stone have the keenest of hard edges. These edges 
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can be easily serrated to turn them into saw>, and the flakes themselves 
when chipped into implements may be formed with serrated cutting 
edges, and extremely sharp hard points; so also with the larger imple¬ 
ments made from seam and nodular material. Some references from 
literature may be of interest for the light they throw on the way in which 
the worker regards his material, and on the shape and type of the siliceous 
formations he has to tackle before he can manufacture flint tools and 
weapons, for the shape of his raw materials will influence Iris technical 
methods. 

Appreciation of Fine-quethty Slone 

Of the American Indian, Sir Daniel Wilson (1889, p. 83) writes: The old 
arrow-makers evidently derived pleasure from the selection of attractive materials 
for some of their choicest specimens of handiwork. Of the Australian aborigine, 
J. R. B. Love (1936, p. 75) says; The men love to choose beautifully coloured 
stones for the making of the spear-heads.' Another point of view is given by 
W. H, Holmes (1919, p» 320, quoting Chever, 1870, pp. 139-a.o), ‘Obsidian 
and agate arc probably selected not so much for beauty oi colouring as for their 
dose grain, which admits of more careful shaping.’ 

The writer’s experience with the fine materials of beautiful colour, 
such as jasper, chalcedony, obsidian, &C-, has not been extensive on 
account of the difficulty of obtaining these materials for experimental 
purposes. But such experience as he has had docs suggest that fine flaking- 
quality accompanies beauty and fineness of material. If diis is indeed the 
case, then it would be all the more reason why beautiful material should 
be prized by the stone-worker. 

Qtt:irry Rights 

As an American example, Holmes (1919, p. 318) quotes an extract trom 
Father Morice (1895, p. 65) that illustrates native quarry tights. The materia! 
chosen in preference to fashion arrow or spear heads with was loose, broken 
pieces of the rock, such as were found on the surface. Of course, these were con¬ 
fined to a few localities only, wherein were situated sorts of quarries which were 
very jealously guarded against any person, even of the same tribe, whose right 
to share in their contents was not fully established. A violation of this traditional 
law was often considered a otsitt belli between the co-dansmen of the trespassers 
and those of the proprietors of the quarry/ 

Giving an Australian example, Mitchell (19+9* P* 9 6 > quoting Howitt, 1904, 
pp. 311-12) writes: ‘But there were places which such a group of people claimed 
for some special reason, and in which the whole tribe had an interest, Such a 
place was the "stone quarry*’ at Mt. V> illiam near Lancefidd, from which the 
material for making tomahawks was procured. The family proprietorship of this 
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quarry had wide ramifications, including more than Wurunjem people. On the 
one side it included the husband ot Billi-billeri .s sister, one or the Headmen oi 
rhe Kumung-William, who lived at Bacchus Marsh, and one who was named 
Numim-11urrtim-biin, that is, "moss growing on decayed wood", On another 
side it included Ningu-labul, and in an other’"direction Bebelcm, the son of an 
heiress in quarry rights, from whom ait interest came to Bcrak through his father 
Bebcjcm, But it was Billi-billeri, the head of the family whose country included 
the quarry, who lived on it, , , . his place was taker, bv the son of his sister, the 
wife of Nurr um-nurn j m-b i i n, who came on such occasions to take charge, when 
it nay be assumed, like Billi-billeri, he occupied himself in splitting stone co 
supply demands. The enormous amount of broken stone lying about on this 
mountain shows that generations o! the predecessors of Billi-billeri must have 
laboured at this work. When neighbouring tribes wished for some stone they 
sent a messenger 10 Billi-billeri saying that they would send goods in exchange 
for it, such as skin-rugs..,. If however, people came and took stone without leave, 
it caused trouble ami perhaps a tight between Billi-billeri'* people and them. 
Sometimes men came by stealth and stoic stone,' 

Search far suitable Stent and Trade i’t it by the American India* 

Sir Daniel Wilson (18*9, p. 77) writes on the search for material by the Indip 
stone-workers, and their travelling long distances to obtain supplies of material 
best suited for the manufacture of different classes of implements. On pp. 84-85 
he also writes; 'But suitable and specially prized material were sometime* sought 
on different sites, and disseminated from thence by the primitive trader. Along 
eastern Labrador and in Newfoundland arrow-heads arc mostly fashioned out of 
a peculiar light-grey translucent quartzite. Dr, Bell informs me that near Chimo. 
south of Ungava Bay, is a spot resorted to by the Indians from time immemorial 
for this favourite material, and arrows made from it are not uncommon even in 
Nova Scotia. Among die tribes remote from the sea-coast, where no exposed 
rock furnished available material for the manufacture of their stone implements, 
rhe chief source of supply was the larger pebbles of the river heels. From these 
the most suitable stones were carefully selected, and often carried great distances.’ 

Siliceous Material in Nertk America 

Sir Daniel Wilson (tfiiiiq) write* on p. 71: ., the chert, or homstone, which 

abounds in rhe chert layers of the comiferotis formation, pis] of common occur¬ 
rence in Canada. - . . Th is Devonian formation is made up chiefIv of limestone 
strata, parted in many places by layers of chert which vary in thickness from 
half an inch to three or tour inches. The limestones arc more or less bituminous, 
and frequently contain chert nodules,.,. The formation underlies a considerable 
portion of south-western Ontario.’ On p. he also writes; 'The finest flint 
implement* of Canada are those of the north shore of Lake Huron, made front 
a material corresponding to a very fine grained quartzite, approximating to 
chalcedony, found among the Huronian rocks of that region. Dr. Bell has 
referred to this in his report for i8?c,' 
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W. H. Holmes {1919, p. 18S) writes of the chert concretions used in the 
manufacture of Urge chipped blades at Mill Creek Qjuaro^s, Illinois: ^ 

transverse section is very uniformly that of a fattened lens, which adapted them 
especially to the chipping operations ot the aborigines. 

Thomas Wilson (1899, p. 87+} says: ‘Flint Ridge, Ohio [Pta* * 3 » 
is a locality noted for its ledge deposit of dint, while the turn disks from 
Illinois fPlates 62 6t. his paper] show deposits to have been m nodules. La.er 

of the Clinton group* ([843) indicating the existence of flint m strata 

nodules in parts of New York State. . . 

Another'extract from Thomas Wilson a paper (( 899, p. 908) is interest¬ 
ing in its reference to the use of thin seam material by the Amen can Indian 
worker. 'Fie. 1*6 [his paper] is another of the long, narrow, and thin dint 
or iasper implements from the Pacific Coast. Although it is^Jmcihesong 
and 2 inches wide, it is but one-eighth of an inch truck. It, with two or three 
other specimens, is peculiar in that though thin, they have not b ^ tedueed by 
chipping, They are quite flat in section, reduced in thickness only to form the 
edge! This peculiarity is caused by the layer of flint being a natural lorniation 
in its presen t thickness. The deposit of flint, however made, has been intercalated 
with a layer on each side of what has the appearance of lime or chalk, the surface 
being broken by right lines into paralleiogramic figures, as shown in the illus¬ 
tration. Only shghf Chipping was necessary to reduce the implement to a sharp 
edge. For the better understanding ot this, reference is made to I late 31, hg. . 

^VrofossoT V:/B, Tvlor describes the use of obsidian and chalcedony by the 
Indians of Mexico htAnahuac (t86i, p ; 99 > ■About here, some ot 
pornhyrv which forms the substance ot the hills, had happened 0 have cooled, 
under suitable conditions, from the molten state into a sort of slag or vokanic 
class, which is the obsidian in question, and m places, this vitreous lava—from 
one layer having flowed over another which was already cool—was regularly 
strati fed.' This was at Cerro de Navajas, the hill ot knives - which is shown on 
the map in the book. On p. 96, Tylor shows a spear-head or chalcedony, and says 
'this peculiar opalescent chalcedony occurs as concretions, sometime:, ot hr_c 
size, in the trachytic lavas of Mexico*. 

Stfueous jl , 'latertdl in .iusimHa 

Spencer and Gillen (190+. F* 3 <> 5 )’ of Centml Australia, siy: ‘If= 

regard to [the aboriginal stone implements], as a whole the most interesting 
feature is that one and the same tribe will not only use but make roughly or most 
carefully flaked stones, chipped stones, and ground axes. , - - Amongst the 
Central Australian aborigines, it is simply a question of the material available. 
If ihev have a supplv of quartzite, then they make flaked or Liked and chipped 
implements.’ P. 6401 'Flaked knives [are made] ot quartzite, a quartzite that 
varies in structure from a close-grained quartzite to that ot a smooth opalescent 
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quartzift. In some form or another quartzite is distributed over a very large area 
of Central Australia. 1 

Spencer (1914, p. 3^3); ‘The one thing that stands out clearly, is that the 
nature of the scone weapon, or implement, used by an Austral:an aboriginal is 
determined, primarily, by the nature of the material available. If he lives where 
he can secure only quwtzttc, or some such rock, then he makes chipped and 
flaked implements.. . . If he lives where he can secure dioritc and rocks of that 
nature, then he grinds his stone implements and, If he lives where he can obtain 
both quartzite and diorite, then he makes Raked, chipped, and ground imple¬ 
ments, just according to what materia] lies handiest.' 

McCarthy (1943, p. 129), concerning the ancient implements found on the 
south coast of New South Wales, writes: *A wide range of siliceous materials 
(Harper, 1915) is represented, including chert, chalcedony, quartz, flint, jasper, 
latiie, slate, quartzite, and porphyry, and sili rifled wood, tuffs, shales, grits, and 
tertiary sands. ... No doubt some local outcrops of stone were favoured for 
making artefacts, and stone from them traded between groups of natives, because 
a considerable proportion of the materials has been brought to most of the 
kitchen middens along the south coast.’ 

Of the northern Kimberley area, Professor Elkin (1948, p. no) writes: 'In 
the Kimberleys the kind of stone used is a quartzite, varying in colour from 
white to red, though Mr. Best says that the Drysdale River natives prefer a 
"hard slater grey stone”. This is broken up with any available piece of hard 
hammer stone into crude cores of anything up to two or even three pounds in 
weight. These are carefully examined, the pieces deemed satisfactory being kept 
for further working. In the Victoria River region of the Northern Territory, 
flint is said to be used/ 

Mitchdl (1949, p. 18) writes: 'The aboriginal's choice of a stone material 
was guided by a knowledge of its physical properties gained in the hard school 
of experience; it had been handed down to him by his forbears but he himself 
was seemingly always an experimentalist. For many purposes his preference 
seems to have been fine-grained quartzite, but when that was not forthcoming 
he used quartz, flint, i as per, qr some other rock. For a specific purpose a par¬ 
ticular kind of rock may have been desirable, such as diabase, so widely used in 
Victoria for edge-ground axes," 

Mitchell’s book contains much valuable information or: the material 
used for implements by the Australian aborigines. 
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Chapter XI 

CHANGE IN TECHNIQUE, AND THE UNDER¬ 
LYING IDEA IN TECHNICAL METHODS 

I S a representative museum collection of flint implements from early 
to late periods, time and development are foreshortened, and changes 
which took many hundreds and thousands ot years to develop appear 
to have arisen in the space of one exhibition case to another. Yet many 
must have been the slight changes in the accepted techniques of the time, 
some perhaps due to accident owing to the material used and its diape in 
its raw state, some to the individual variations inherent in a handicraft, and 
some due to the experimental genius of the individual worker seeking to 
better the standard methods, before the underlying idea in the stone¬ 
working methods ofthc period became changed, a new idea considered 
an improvement on the old one accepted, and a new technique bom. 
Inventive genius must have been stimulated and new ideas called forth 
by new wants brought into being by changes in living conditions due to 
climate, new environment, or survival in the face oi the hostility or com¬ 
petition of other peoples. All these causes might well evoke new or im¬ 
proved ways of dealing with wood, antler, and other materials in general 
use, necessitati ng new forms of stone tools, or urge tht need for new and 
improved forms of stone implements to arm new or improved weapons. 

The foregoing observations will apply only to the main stream of 
development of technical knowledge, for there arc many cross-currents, 
eddies, and backwaters. Nevertheless, taking Mankind as a whole, it 
seems reasonable to suppose that technical equipment developed little by 
little in the manner indicated above. Otherwise the civilized and metal¬ 
lising peoples of later times would never have emerged from the Stone 
Age peoples of the world, and there w'ould never have been any tech¬ 
nical advance anywhere. The backwaters and cross-currents may be 
illustrated by two peoples of modern times, the T asmanians and the 
Bushmen of South Africa. 

Tht Tasmanian Aborigines 

These people were armed only with wooden spear and club. In their 
stone tooh they might be classed as ‘Upper Palaeolithic’, for they made 


CHANGE IN TECHNIQUE AND THE UNDERLYING 

and used many of the types; characteristic of that period in Europe ami 
elsewhere. Some of their stone tools were crude picks, choppers, and 
Hakes reminiscent of Lower Palaeolithic types and flaking methods; on 
the other hand some of their flaking was quite fine, and many of their 
Halted cores were of Later Stone Age type. Technically they were much 
behind their nearest neighbours the Australian aborigines. They had not 
developed the grind iug and polishing of stone to make adzes and axes, 
nor did they make Baked-points. Yet they lived and held their own in 
their environment; the sea saved them tor a long period from the en¬ 
croachment of more progressive peoples; their tools were sufficient to 
supply their wants, and their weapons were sufficient for their intertribal 
quarrels. So far as we can tell, they lived as contentedly and healthily as 
other native peoples. It was only when they were confronted by the 
invading European with his firearm that their want of"progress’ proved 
fatal to their existence. 


The South African Bushman 

Here we are dealing with a Stone Age people whose strength lay in its 
ability to live in a harsh and arid environment, and in its employment of 
poison on weapons so as to hold its own against hostile honouring neigh¬ 
bours. There was no need of an elaborate a now* head; a chip-edged 
arrow-point covered with poison was deadly though the wound inflicted 
might be slight. The Bushmen built no houses and used no boats, and 
there was therefore no need for the ground-stone adzes of other peoples. 
Yet archaeological!;- there seems to be evidence that their ancestors had 
made and used adzes* and finely flaked, arrow-heads and spear-heads, and 
were culturally nearing the Neolithic stage (Lowe, 1947, p. 91}. If that 
is so, then the change to a more arid environment owing to the pressure 
of hostile tribes, and the development of poison as a weapon, may have 
caused a retrograde condition bo far as stone-work was concerned, al¬ 
though the stone tools they did use were well made and included charac¬ 
teristic Upper Palaeolithic and Mesolithic types. A people on the verge 
of a considerable cultural advance may have been driven back so far as 
material and technical ad vance was concerned. Nevertheless, intelligence, 
adaptabili ty, and technical methods concentrated on the preparation and 
use of poison enabled the Bushman 10 hold his own, until eventually con¬ 
fronted by the firearm that far outranged his poisoned arrow. 

1 Often called '«£-/, Iwi eastt of thr*= m lin: Pin Riven Mtitewtn appear w be sdici. 


idea tn technical methods 
The Part played by the Individutil in Technical Advance 
It is an interesting question as to how far technical advance can occur 
in primitive society by the effort of the individual worker. In periods ot 
general advance, inventions by the worker would be welcomed and incor¬ 
porated forthwith if they proved to be useful. This can be seen in the 
history of our own times, and equally from history may be seen objections 
and obstructions to revolutionary changes in technique. 

That advance in the realms of thought could be severely dealt with i! 
it ran counter to the ruling opinion is shown in the history of mediaeval 
and earlier times, and even now in our own day. The primitive appears 
to have been deeply conservative and traditionally minded, and there 
may have been good reasons for this in his adaptation to his environment. 

It was when the Europeans came that there was need for revolutionary 
changes in his material and cultural life if he were to survive the impact, 
and For some of the backward peoples the change was too much. 

Advance within a limited area is shown by the stratified deposits of the 
French caves, and bv those of the caves on Mt. Carmel in Palestine, 
excavated by Professor D. A. E. Garrod. Here in chronological sequence 
can be seen the gradual development of new forms of technique and new' 
forms of tool. These developments may be due tn individual effort, to 
individualism plus outside contact, or to outside contact (culture-contact) 
alone. But if due to the last two, the question still remains as to how the 
'outride contact’ developed its superior technique, Perhaps there were 
periods of acute activity stimulated by changes in environment or con¬ 
ditions of Life. Always there is the desire for change and novelty in each 
succeeding generation of youth. These may be some oi the springs at die 
source of progress. 

An Example nj Technical Advance 

Perhaps of all stone techniques the core technique, whereby the worker 
obtained his essential flake-tools, best shows the change of thought and 
practice that, from a general and universal point of view, added to the 
techniques of the stone-worker. 

The earliest core tcelmique represented in the Pitt Rivers collections 
is that of the Clacton and Clacton-typc. In tliis technique the worker 
used flattened nodules or pieces and struck off flakes from the edges in 
the obvious and easiest way. This is probably the earliest core technique, 
vet one that was always found useful at times and place: in stohe-working, 
even in the latest Stone Age times. 
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Gradually die worker found dial it was possible to form the shape of 
the flake he wanted on one face of the mass of stone Jit was using as a core, 
instead of going on striking rather clumsy flakes from the edges of the 
piece. At the back of hi& quest for a particular flake there must have been 
a number of compelling: factors and the urge for a symmetrical flake of 
some needed form. Eventually he found that by improving on this tech¬ 
nique by using different forms of core, he could obtain a number of dif¬ 
ferent forms and sizes of flake-implements. Thus in the full development 
of the l tortoi$e’-type core a very efficient form of flake and flake-imple¬ 
ment technique was established, was widespread, and was characteristic 
of what may be called the Middle Palaeolithic period. 

Then the urge arose for symmetrical flakes, narrow in proportion to 
their width, in different sizes, and capable of being produced in large 
quantities, and the Brandon-type and double-platform cores were the 
answer, for the requisite singlc-ridgcd and double-ridgeJ flakes could be 
produced in large numbers from a suitably shaped core of either of these 
kinds, with the minimum of waste material, or a core of this kind could 
be kept, from which a fresh knife could be struck whenever the one in 
use became blunted, until nothing was left but a waste core to be dis¬ 
carded, while a fresh one took its place. 

Now some forms of'tortoise’-core were at their opening stages Brandon- 
type cores in being, and the double-platform core js plainly developed 
from a formof double-platform ‘tortoise’-type core,so that the underlying 
idea in the stone-worker’s mind had only to work in its development 
from one form of core to another. Yet the change was complete and final, 
and the ‘tortoise’-type core is not to be found in the later prehistoric Stone 
Age, nor in the modem Stone Age industries of our own time (see 
pp. 46—52 for a detailed account of core types and their periods). 

The changes themselves must have led to the search for material of 
suitable shape and quality, and so on to the later development of mining 
for siliceous stone. Improvements of one kind led to improvements in 
another, and to an ever-widening and increasing flow of needs accom¬ 
panied by the means to satisfy them. 

In the implement itself the Lower Palaeolithic hand-axe shows the 
idea working in the variation from the essential and characteristic pear- 
shaped chopping and piercing instrument, a general purpose tool, to the 
chopper, cleaver, and dagger-shaped forms of the Late Acheulean period, 
and so on to the chopping implements, and possibly indirectly to the 
axes and adzts, of modern Stone Age peoples. 
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The Hake develops into a number of implement* for specialized pur¬ 
poses, and in rime, when the bow is invented, may become the symmetri¬ 
cally riaked stone arrow-head of the Neolithic and later period. 

The Raked spear-point and knife develop into the beautiful Egyptian 
Predynastic chert ripple-Hakcd knife, the Danish handled anti duted- 
fiaked Hint dagger, and the magnificent American Indian flaked knives, 
all three types the artistic and technical masterpieces of Man’s work in 
Halting stone. 


Chapter XII 

FLINT-WORK AND THE FLINT-WORKER 

F lint, and other stone, make the most durable of Stone Age Man's 
tools and implements. ’Hie hakes struck oil in the making of a flint 
implement show by the direction of the flake-scar* the intention and 
skill of the man who shaped the piece of flint. The way in which the flake- 
scars were made, the technique, shows the degree of the worker's skill, 
intelligence, and knowledge of his material, white the form anti variety 
of the implements themselves, among peoples who make considerable use 
of flinty material, may show the complexity of the worker’s life, the 
cultural* level to which he has attained, and his artistic feeling for beauty 
of shape and surface pattern. 

It h therefore for the light they throw on the development of Man that 
so much interest lies in the study of stone implements, for their increasing 
fineness and complexity through the time periods show s the developing 
fineness and complexity of the mind of their users; the advance in tech¬ 
nical methods shows the gradually acquired mastery of the material by 
means of experiment and inventive genius, and artistry and craftsmanship 
are shown in the shaping by skill of hand a difficult, often beautiful 
material. 

11 is necessary ro stress at tills point the early dale at which fine crafts¬ 
manship was shown by Stone Age Man, for even as far back as ihe Lower 
Palaeolithic, the targe finely made Adieulean-type hand -axes arc, in their 
shape:, symmetrical section, and the pattern of their cross-flaking, superb 
examples of skill in flint-flaking. Later, in the French Solutrean period 
of the L pper Palaeolithic, yet still remote in point of time, the large leaf- 
shaped daked-points arc, in their width, thinnesso! section, and the sym¬ 
metrical cross-flaking of their surfaces, among the finest products of the 
flint-flaker at any date. I heir size and thinness must have necessitated 
careful handling, ami it may be that some mining experience was needed 
to find seams that would supply nodules of a shape that would lend itself 
to the manufacture of these wonderful examples of flint-work. 

Surveying stone-working as * whole, the significant advance in the 
later periods was the invention of techniques that enabled the worker to 
use unflakcablr stone. Nevertheless, ffim was always in use where it was 
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plentiful and of good quality, and in those areas the later stone-worker 
with his advanced technical knowledge and specialised skill was able to 
manufacture flaked -implements of a perfection of shape and flaking- 
pattern that could not have been achieved by bis distant ancestors. 

The fhked-Him implement is an object of interest because of its 
material, j-vmmetry of form, and ti a king-pattern, and because of the 
technique of its manufacture. It has also the romantic association of places 
and time*- far oil and long ago. But it is, above all, the very lasting evi¬ 
dence of the skill, inventiveness, and artistry of the Stone Age Craftsman, 
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Abbevillean (Clk^Utstu) period: chronology of. 3T. 

Achctllfttrl period: chronology of, 1 1 ; e rafiim&Ti- 
ship of, jo 6 ; handler. described, 44; look 
typo= of, ifip 104, 

Admiralty lilunders; manufacture of spear-hefida 
by, 0. 

adK* iron: resemblance of Polynia type 10* ag. 

“* stone: compared with iiCj 27; Me pattern 
of* 31 a.: general u*e of. 33; methods of 
manufacture p ;o; type peculiar to Australia, 
aj: Neoliihkp described. *71 illu\. 28 lag, j; 
method or maniari:CEmr T 42* 61; use of by 
modem Sione Age peoples, 29; working-edge 
of 19, ji n. 

Afriea: burin in. 32 : hind-ax^ m, 18; iron found 
in, 22; Middle Stone Age of 0; technical 
stage omitted in, 21; types of *£one took in. lq r 
See *i» Bjnjbana Cave. Bushmen, Kenya, 
StcIknlttMchi SuElbay* Swdknden. 

— South: cores, front, +7- *0; hand-axrc from, 

37 n; unifnce implement from. 56. 

agate: cite of, for making ipcar-heads, 93. 97. 

Aleuts: ltnne jinphementi of s E=. 

Allen, 1_ M .3 Acknowledgement! to* 4* 14: 
drawings b;\ 31; fig. 4, 38 fig. 6? %j, 19.it), 
68 figs. 2i, ??, 86 fip. 21, j+i taught by 
author, to. 

ftitemaEB-pliiform technique: described. $$- 36; 
effort of 34; IlldS. 55 fig. 4.L use of 47/ 

America. North: location of siliceous material in* 
t^-99^ f T^n^'ti r orkinf in. 31 : technical ^ge? 
IP. 1L 

American Indians: eore-iypcs u^d by, sc; (faked 
knives of, 59*61; flaked point A of* 57. sg; flaking 
technique of. 32* if 1 * jfakmg-toobi used by. 57; 
bunmera uied tg> 64* 8f £; materials used tn * 
9>iqujrrv^righwof. 975spear-headsof ( ^9.61 ; 
stone-workers of* 91; technique* used by* 59, 
65* 83-89; tool type# of* 22. if, 17, 53/74' 

American Indian inha: Apache, 84, 91; Chip 
pw** 95 : S ^s Hups, 83; Iroquois, 96; 

KUnuth* 88; Micntac r 96; Shasia T 83 < 
Shcehoni, 87, 88; Waohoe, 88; Wiitlocm* 8^ 
87 s Vahi, 85, 

angle., (taking: ai indiatfon of technique. i?i: of 
cores. 87* 

anrier, use of: for arrow-points, 96; as Isatom y * 
Sj» 72 « 7S?" haromcr, 53, 64, $8; m handle, 
96i as preBifre 4 Ukcr, 7 t. 81, 87 ; u punch, 
85, 
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Apache Indians: arrow-heads of* 84* 91. 

Arizona: finked point from, 59, 

Armstrong. A. Leslie: on implements from Bam* 

hata Cave, 0. 

arrow-htaids: of American Indians. Jg, 84,91; 
development of. 5 3-54* 105; method OS’manu¬ 
facture* j r 9, 30 , yfl. 83. 8£* 9 e ^ nude by 
women. 91 n., ga; tn&chct form* 53. 
AilhtpitDaj^Mrkrr as: 54* Si* ic^* icy, 

Asia* Western: prehistoric cultural periods in. :i. 
Aua bland; shell adzes of* Q>. 

Audi points, 18, 

Aurtgfucian period: arLal™ of bulb-types in, 79; 
chronology of* 3 r; cores from, fib*#., 51 fig, 17; 
noxd-scimpcrs of, 52. 

Aurignachin type: scraper* in Tasmaniit, 31 . 23. 
ybisttaim: siliceous nsaj^eriul 1% gc^roo, 

AUftratiin aborigines: bs craftsmen, 93—94j ex¬ 
change of goods fur ^onc.gf; nuieriitls used b} <r * 
97. 99-100; quarry rights of. 97. skill of. 0* 
8z. 93-94; teehnmue of. 50, 53* >7 h 5&> 
burned edpc t used by, 5. g t ^7. 

— rwb of; compared with European Stone 
■Age, 19. 21; axe, 29; chopper, 25; pebble-imple¬ 
ments l?t Pirn points. 36. 0; ioa] peculiar to* 
231 spe^r-headi. 34, 38. 83, 

— tribes and groups: Kumung-Wlllijm, 98: 
Ungirinyin. 89; Woruraj 89, 9c, 93; Wunm- 
jeni. 98. 

irac, metal: technique of tiling. 17. 

— stone: ceremonial* Irons Ml 1 Lyen* 29; coo¬ 
pered wil h adze, 2 7; td gc of F t oc; ba riin g of. 29: 
mariiifBcmre of, 3 5 -4;. iHnitrated, irons core, 
40 fig. 8, from 41 fig. 9* from nodule* 40 
tig* 7i Palueoliihic type* arJ^r 'harj-ixe 1 . 

Aitec Indians; cores made by, }Z* 74: tcdmiijUe 
of* 70, 85* 

Badegouic: core from. EEm. 51 fig. 17, 5a, 
Balfour. Professor Henrj'. Acknowledge men t to* 
14; ipecimcziK ptc^nsed by, 34, 46 iig, 11. 
Banibitj Cave, Rhodesui; ipedmeitJ frOm t 56. 
bamboo: use of. for knife, 96* 

Ikmei, FrofeHK>r A, S.: acknowlrdpemeTit to. 1 ;: 
on varieties of bulbs* 6g, 79, Bo; on boxwood 
stritefr. 701 east made by* 47; on cure-fiflkiftg* 
47: ^.hibiusmj prepared h/. ;9 cs>* 66; cx- 
p.Tiu.'cntal work of, ;>:* e*. 63. 71-72, 74. 79; 
on fliikmg. 67; models made by* 68 %. 11* 3i: 
^pedmetu made b> , 68. 69; presented hy t 31* 
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35, 37 t? a ; Technique Series. 71—72; ttfrmmo- 
iogy iug£«ted by, 47* 4if fo- 
Eam»> ft. S- and Kidder* H- II: on variede* nf 
bulbs* 79, ®o- 

Basedow, H,: on fi one-working in Australia, 3, 
83* 89- 

Eiitc, t>. M. A.: i*ie Garred. D. A- E.. and Rite* 
D. M-A. 

bacon: tsperifljttlial u!c of, 53, 63, 64, 72; Ihlc 
struck off" with. Bins. 67 fig- jo. 

Otckvritlu LktJt- E. G.; on uk of bone 1* pressure. 
Eak-rip ® 7 . 

Br Jlurd: spocfmen from, 36. 

BekW d Cipn Sir li, f R.BLton arrem-head ira Ling., 1 

8|. 

Belgium: lool-typei of, 22. 

Belize River, Brimli Honduras: spearhead* from* 

Bell, A* M-: hand-aie collected by* 44. 

Bidden bam gravel*: author** collection from, is? 
ansJyria 4 7S“7 8 i «*[» fratii t + 7 ; Innd-aic 
from. 15. 

btfoce impknumt: Ha king of, 17; ^feimra from 

Mi, Carmel 45. 

Bird, Junius: an Pmgonian t. s -onc implements, iQ, 
Buck'-cood. Box: nee: jc know led Ejenicnt to, £4; 

collection of New Guinea wises by* 29- 
Eliss* C. G.: specimen? presented by. 37 n« 
beme: use af t for mow+poi nta, 96; u btttffl,54,63* 
ji\ it" tofE-lummcr p 5a; .13 prcsauic-Mcr, 8 > 
S7,91, 94; as point oftlakicsg'ihafL EC. 86 fig. 
23: as punch. S3. 

Bordet, Francois: on use of baton, 54; os' bulb 

types, 79; experimental work of, 63. 

Boyne Hill Terrace; <-orc from* 46—47: iUus, 34 
% b 

Bradford, John: idtROwfaqgcjncfit to, 14. 
Brandon: type of cote from, 19+ 3J, $os front* 
67 fig. sc?; flinMTOfkmor, 3, £4- 
Brkc* W. i_ : taught by author, io_ 

Brouic Age: efocnwlcgy of r 2 1 ; ikied points of, 56* 
bronze, me of: by Incas of Peru, 11* 

Broom graved: handUaie from. 16 fig* t* 

Buck, P. H.: m Eim^un adzes, lijhS 0 - 
bulls: described, 66, 71* 774 fat Biddcfttumi 
jtwek, 77^79 e in French Eakcs&thk; 795 
made bv hard hammer, 68-69* tfffi-ft hamtner, 
68-704 pea shaped, T h 7|i rented lo tbrni of 
striker, 70, 

— diffuser Bit00 on* 63; deKriptiriJi of, 66-4-5 
illui. 67 tig, 30; in fltddeniinn] gravels, 77; in 
1'pprr PakeobEkic, 51-5:** illan e;i tig. 17; 
pTsvp<irrtim of, in French Palaeolithic, 79- 
semi-dfflfiUc, 774 uw of, 38, 61- 


tmlbt., ialient: iito.67 fign 19 s propdftian 

of, in French FikcolWuc* 79 
hurin: cbinicterbtic of Upper Fikeolithic-, i8* 
dksTkbtiiion and di-sappearznee of, 22. 

Biuhttien; irrow-poimi, 53: chopper?* 
culture uf, 22. toa; geometric took, 19- 

CalEfomist, Indlma of: miking of jmmvdifaii by, 
80; tcdmiqtjes u-ed b) , 8|, H7, 

Ctunpbell. 1 \ D, and K™ r H. V_ V.: qd 
^ j | mr a 1 Ll n P;rri point, 5 0 : on TTanuaninEi Btcmc- 
wocking, Qin. 

Qisuda, Nmumiii _\Sii 5 cijmof: a-^Qeiati!^i ofauiLhr 
with* 3 , 9* 

Carmtl, Mi>unt: cokcctloos from, 18, 103; liard- 
asces found at, 19; ipcdmena from, 45, 47, 56, 
Caroline IfiiandiL shell sukes of 95. 

Catlm, George: on iirar^rali* 84, 91 s on core* 
:9aking, 75; on long Hakes, 75; un technique* 
70-Tli 85; on spcdalizatitm« 92, 
cave^i work on stiaiificd deposits in, 103. 

C'ctto de Nsvajas: ofeidtan from* 99, 

Ceylon: geomtific tool-fonnt from, 19, 
chikedom-; ute of, 97^ 99. 

Qi^jCOtlTthk period: diivnology and dcfiniiiftn of, 

2 T, 

Chamberr, C. H P : Ham Luigi of Gas^iUu 8 0 . 
Chandlcf, R. H.; on Oirtii^-type core, 33, 
dumgc$> in technique: oust* of* rot. 
Outdperron points: *1 Ml Carmel* 18. 

Chellcan period: chronab^' of, 3i: hanii’axe, 44. 
chert: sim-^hcadj, 83: knn-es* He - location of* 
in Canada, 98* 

Cherer, R.: on idecdon of materiab, 97, 

Chi mo r south of Ungava Btyiquwry for quartzite 
at, 98, 

China: prehsMOTEC pcfbdf of, 2t. 

(Zhippevta Indianr stono^t^ttmg of, 93. 
cboppcis: Boahmin^ 2^} from Ml Carmel* 4;: 
wieliei of* 2^ 

OiionitLlogieaJ llthk ufCulmral Per Kids, zt. 
Ci^buiy: eidbrtiam from, 43: fktnzy iite at, 4 y, 
ftifaiUr flint jt. 37 u. 

Clacton: rndustn, lectintque 43; speciisicm 
frontp 46. 

— -srpe implement:: coroJ T dumbed, 
ii]jii 46 fig, ut foiind :n Biddenbam gnvcb* 
7|, .* Mi. Carmel. 18; Bikt^ tharacterbtki 
of. 66, 74- 

Cbcionian period: chronology of, t r. 
cleave n. ffiirrs South Alfa at, |S_ 
h.lub: uk of* with Hatuig-MaC 85-87* illu* 
fig. 34 - 

coacrreuon^: use of* for mating bladrL 99. 
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cone of percussion: varicriej of t 66 + 76* 77, 
caWovipjj: of primitive peoples, ioj, 
CcnuuluEu, American Endian atone-worker: B8. 
Cooper, Ucjjt, ii M,: on Haktd-pcbbk impde- 
mentr, Sb 

copper: ukt of, by Amtritun Indians, 22, 96, 
eotest jEsernaEc-pbtf&rm. 46^-4 7 ; liicanical, 47; 
elamifi cation p{ t 46 2; diikp 7>; double, 
platform, 104; tdgt-fhkc, 47: fbted P 32, 43* 
@5^ niahipje-pkifprin, 48; obsidian, «s* # 7 ! 
Piewigrr--, 74; fhalitwvfijiied, }t fi|c. r = ridc- 
flikcr 50* sop-fiikc, 48- virktirs of P 19, 74,. in 
Hidde&kim gravels, 75. 

— BnmdMMjfpe: development of B 104* ilka. 49 
%- 15:5 etriiiiig-pktform of B Jj t 50. See iko 
under 'modem* type, 

— t laetr -et-Typt; axe-mu 1; mg from, 33 ; mode from 
tuidiilc, 57 11,; diac^bcd* 46-47* iilnt. 34 fig. 
j, 46 fig- Ti; icdmkjuc of fUking from, 43, 
TDJ, USos, 40 fig. 8. 

— I^^lloi*-typCi KC under 'tetouc^ype* 

— Mcuslitluc ifpe. 7+^ 

— 'modem'-type: described* jo-p; ilim. 49 fig. 
G* 50 -rig. 16 ? technique of rixking from, 40 
rip. 8, Sccilki under l Bnmdon f -i) r pc. 

— Neolithic type, 3|j Palaeolithic type, 4;. 

— tortoise'-sypc; ibijcnt from Liter Smnr P \gc r 
ic-4; described, eH* 47^48 j dcrckpHitni of, 
s^4; dominant in European Middle PaJjco* 
!][Kk- P 1tj e Haic-5 jtruck from. 49 kg. 14: found hi 
BiddcrtbiKi gravels* 73. 7^ at Mr. Carmel 18: 
ttmtMjfacmrv of* iHn. 47 % ej, 4H fig. 13; 
technique of linking from* 4* fig. 8* uic of, 
43 - 

— use of 14. 3 i t 4 <H-p 57* in Aomniii, 100: 

virfjiioni in platform of, 33, 

cortex: effect of, tfq T 79( practice of on implr- 
cncnt. 36,71,76,78* 

Cmticr, M. Leon; experimental work of, 63: 

Hikes struck by, 7*: i! 1 m. rt" Ei-g re-, 
ctdbiEUttaliip; of aboriginal Aintraliom, 94; nf 
prchriloric own, it, jofo 
Crrip-J.wrd: foCHny-sh* at f 45, 

Ootf B Jar:.-.' 1 ?; specimen! ailkaed by. 48 %, tj-„ 
+9 H- 

erott-iklring: ice under 'fiuLiug 1 * 
cry?Eal: nre ot + for making spcar-lu-adi, 93, 
GuhcmkU: facLufy^he if, 4J. 

diggers* Dflidib Sim : tee under Denmark, 
definition i* ry. 

Dint Indiini: pressure- Baker of. 88. 

Denmark: uke^ from, 6 j ; am from, 44—43, 
6*; technique of malt Eng, 85; c hafa ettt fcEJ C 
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jlonc implements of 333 diggers from. 3 
60, 74* 104-; ; knives from* 23, ^6, Hi. 
devclopitjcrst, technical: cornea qf, dtKUs$^, 103; 

theorcucxl iefici showing, 56- 
dtabise: use of, for implcraenEi, loo, 
thorite: u it of, for impkmenss, 100* 
dirb, fiint: 99. 

Dordogne : types mrbulb^ fmm t 79, com frorrs t 51* 

Downluiiit Suffttlk: unJ&msluid luunl-iic froui , 44, 
iUirn, 38 fig, 3. 

DrodiJc k:v<r, Ausrmlii: iionc-uorJtcn of p ico. 
Dit]og r H. C-; Qn bone pe-^ure-fLtkcrs.j 87. 
Dunn, ]L. j*: specimen^ pri^scutcd by. 27, y6 T 
Ewboumc: NcoUrbic aJxc from, ju Uhu/28 rig. 
x. 

cdge-flxtkmg: under jUkiii^, 

edge, atuarc: nicslaoJ of Ikking 37; on 

J>int»h XcLitjghk adze, 6j, 

2- gypr: hind-ixc from, x* fig. 4: Erutt used in, 223 
knives, none nppk-JMed, 13- 33* 56, do* 81 g 
105: pfehratorse periods In, ir. 

Euenhatrer ^hdl-hcip^riaficti found 111,96. 
Elkin, Prof^oF A, P. : ou Australian cfaJiiman- 
iliip, 94; bn datcrlak, roo; on u» ofatriking- 
pkttorm, S 7 i 75 T<in prcgaure-fltlingi. 31,64 ft; 
fethntqm: fd, timers bed, ^91 rj n» ipt^tr-hcadi, 
58, 82; m ‘Eurning the edge'^ 3. 9^ 89, 
England: liund-axc* in* 18; prehiilorie periods in, 
fpcciwiau f^tn Lower Pohedltbic^ 75, Middle, 
r^, Neouthic, 44 ; scarrity of fiitin|-lfkii ln f 
■>?■ See abi> u Eider BiddcnhiTn* BrinJon, 
Grimcf Gtavea, NurthBeeL Swanscombc. 
Enviremment: ge^gmpJiical, possible rclarion to 
teebniquev ioj, 

fiskimo! bone Mid ivorj j mod by, 96; mc%&\ itciial 
m Btone by, 2 i ; rtw&vwrkm$ oh Et- 
Eitowih Mound Group: ccrcxnonui knim from. 
81. 

EirtCpc: Wt or burin in, 22: prehistoric cultural 
periods of* >tonc-wcriing in, 31-12; 
technique of, eofnpar-cif with lEtishnmji^ roa, 
ivith Txwftlniacit, toi + See ihe under ieprate- 
countries. 

Europeans: effect of impact w primitive peoples, 
1*. *02-3. 

Lvans T I 3 r, Jam: on vipciiinenljil ■.% nrk of Sir 
John JCvanH, 84* 

Evans, ftir John: mi American Indua atonc- 
wtnkmg, 82, 18 , 92; cxperimenlil vrork of, S yi 
on fltfldiigiMthod*, 85; on horn hxmmcn, II4; 
on prtatirc-Bikin^ 83, 87; on use of puucii* 
8;: on ripplc-flakb^ ys. 
evolution: of tcclinjqucs, 17-18. 

Kyzu% Lea: core from, illur. 51 ig T 1 7. 
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fretory-sites: H~44- 4>> 87* 91. 

Ferrate. La : anabri* of specimens from, Sc j core 

front,Hltti, St fig* 17 

iUka: m-miUiig ft™* 36 . 59; characicrhrica of, 
66 ^ collcclScm of. 75 i development of, 
difFuie-btllb* dishes of, 74 s double-ridged, 55 
fig, 18* 56* 58* 104; formation of* 67 figi- *i f 
22- geometric* 19; knivet inmde from, 59; 
ipcar-hcads made from p jSt tccbirique of 
making from core* 4'-- fig* #« 44.. +>■; king, S7; 
varieties of, struck off by bard hammer, 74+ 
by baton, 63, 72, 
flake-scars, study of, 106* 

flaking: dmkpnient of outlhfxis of* 14; nnturaJ, 
iBu., n^ht^rngk,, £ ^ secondary, 53; iliillow* 
32: vtneda of, as indication (^technique, 6f* 

- — ciws : ol SoSuirean points, fc6; technique of* 
it! use of, 55, 36, 42, 4j T 53. 

— edge: on Bushman chopper* 3 5; on Gacion- 
lypc core, 34. 

— ripple; dUsoiEsion of, 32; of American Indium 
81 i ofFmiynuta: Egyptkru, 33* 56, 60 f Sin., 

lOJ. 

fljtkmg-pkifcirm: definition of* 33; prepumkkn of, 
38; iLie of, 31, 45-46* 54. Set abo under 
'ttrikk^pW^rm 1 , 'Earning [bo edge 1 . 
fifi-kpg-stifF: 61 h 85, illus, 86 figs, £3* 24; ad van- 
age of, 87- 

flint; propenis of, 9^—97; -:am? of* tec under 
‘ntm 7 ; stratified, 99; tubular. implement tsimk 
from, 35, use of, 57 n., 56; unsuitable hinds of* 

Flint Rsdge, Ohio: iouree o| miteniL 93* 99. 
Flower* J + W-: specimen* collected by, jE fig. 5, 

44 - 

Fjower. i Sir William* 9, 

Bating, Technique of, 74 

France: experimental wsrk done in, 63; hand-*™ 
fin nr, 1?; fluted cores |>nni r \l; FilacollEhic 
periods in* techniques ofi fl. from, 

r 9.795 stratified deposit in* 103; tocl-typs of, 
21* 22. £ke aLso Doiiogiic* La Ferrairie, 
Lari::se 3 , Lti Eyzie$, P hrar d 
Fotf. ,4. Lane; on edketons from Cissbury, 45. 

Garred, Ptofesof D. A*E^eolfcctioftt of, f8, 19: 
deemibfri of, r 05;spedmcss presented by* i@, 
_ 4 /i 

Garrod, D. A. E. and Bare, D. M- A.: on Mount 
Carmel* tE. 56. 

f Lyfildi, 1L: on tool-making m Mexico, Bft. 
Gilkm R j. t *cc Spencer, W_ Baldwin. and 
Gilkn, Fh ] t 

gbss: experimental Die of, by Professor Barney 


71-72* by an American Indian, 92; Ikling 
quality of, 63; u*cd by Australians for speir- 
head*, §2. 

Grime* Graves; bone jun found at* S41 core (torn* 
iELns. 49 fig. 1 5 ; Bint-vrorktcig* 95. 
grinding, utt of: in adsse^niking, 42, m forsted 
arenj f iqn.; in Jjte Stone Age, 2o f 524 in 
McsotiiMc period* 20, 
grEntbtone, of: by Aintralkni, S9. 
gouye-ed^e: unshod Etf p;oduring E r- ; 
guit-fiint knappers: 3, todiniqile of* 54, 74: type 
of core u&ed by* 50. 

hafting; ofa'xcs 19; itotciitnL; /of- 32, 

Hagen, Mount; ceremonial ikm, 29. 

Huh, ja;nc:«5 on itntified fl i ftx * 99. 
hammer: diape of, efffccr on reiulr^ 70 r vaiktis 
of T 3 ; of anikr, 84 ; of iron, 7 1 * 74 i of ivory, 7 x; 
of mctal, 60; of^ tone, see below, 

— lard: advantagtra of. 6r-6a T 63; defined, 66; 

effect of, 74; technique of using, 33, 4 i~ 4 ^ 
nag of* 57, in Australia* 100. M BiddEohani* 
75-79. See afio under ^hammer-stone 5 . 

— ^ift: advafiLigf: n( t 74-75 f defined, 66; ex- 
pertinents with* 65-653 indhrmtiems nf t 6c-6ti 
probabk use of* in prehistoric rimes* 32. 52, 
at Biddeidiam* 77 . 

!j4nirucT-r[one; «dvantages of, *4; limi^rions of, 
61 ; technique of, 3. 53 C; nie of, by Aleuts 8 r, 
by Amwican IrtdUvu, 85-84, 93* by Amfcra- 
liaits* 89* 90. 

— quartzite: c^pcrtmcnul work with, by author* 

3* 34, 39 fig. 6,40 fi^i + ?, 8 p 41 fig- lc r 47, j; 
fig. id; fsr aocc^makmg* 33 Wr t for croB-Mang* 

hammer-and-punch technique: advantages of r 
75, S5; bulbs produced by, 7:, -31 indication! 
ofi 61; trvol far finishing* 74; lor ripplo 
flaking, j 11 by Arcerican Indian!* 38 , 
hmd^c; development of. 1^4; diitriburion o*, 
if: maULstaciur'e 6 f, wiiii hi Eon. 75, wsih hard 
harnnkr, 33 ffri Ncofiihie type, 37 n. See sLo 
under 'adsc't 

— Palaeolithic type: description* 35; from 
Biddenlum gravch P 7; 1 from Fpypt, thui. 35 
fig. 41 manufacture of, 42; typo of, 18* Hint. 
26 fig. t, 38 fig, 5; it&mg-platftrmi of. 44; 
tiibykr flint used for* 57 n.; itill required for 
niuking, ro6j mivival of* into modem Stone 
Age. ag. 

Harper, L. F,: on varkries of stone in New South 
Waks. too. 

Haw kes, Professor C. F. C,; icknowledgemml to, 
ac. 
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Harden, Dr, van: bami-sve presented by* 34. 
HcTnande*: account of ^one-implement making 
quoted, £2, I5. 

hoc-bEades, stone: 27, je. 64, 84. 

Hnk^ W. H-: Oft antler-hammers, @4; \m 
arrow-head makings 9a; oa chcr: eonct£:ritms F 
99; on u?.e of gear* hum tlaker, £9; on use of 
hammrr-stone, £3; on tusinimT-£Tui-puiich 
technique^ E3; on flaked hoe-bkdes, 3a j Lif&ie 
[wdaitritf of NvrtA jfmtn$a 9 95; on pebble* 
Industry, 57; no use of pressure-iblcr, 63, SF; 
on q curry fights, 97 ; cm selection of materials, 
g6 p 97; on women as atanc-ivnrkerJ* 91, 

1 !optr,veU Mounds: ceremonial blade* fromj 8) , 
ham: use of, 4* baton* 63, 7;, ?$* goat's* (tied os 
pitswr^flikef, 88. 

Howitt, W. A,: on quarry rights. 97, 

Hups Jc- Jhns: stone-working of. 83. 

Htiroti, Like: fine LmpicmcnEs from p 98. 

Icy Cape: Eskimo of. Eg. 
idriessi 1 . L.: on marvufoemre of spar-bcada* 94. 
IlShiohi: factory rite ia* £4- itone hoc-blades from, 
go F 64: notched imp lenient from* 30; quarrie* 
Ki*W- 

ienpub H-c-prcsm re: lechmq ue described, 8 ; : 

fiikea produced by, J3 ; iLlmg-iuitf far, iUut 

86 fig. 13, 

inipulsive-.pressijre-plL[ 5 -prrai 5 -rion: technique dc- 
bribed. 8^7; ftakiag^air for, jHiu. 86 
fig- H* 

Incan use of metal by. 33* 
inriuriemt: cirect of, 78* 79* 

Indw: duicd cores from, 33* Shand-axes found 

in. tB. 

individual, prt played by, in primitive society* 

103. 

Ireland: factory- site in, 4:; core from, 46-47, 

ill™- |4 fig- j. 

«n*. uxd in audcnt Egypt; meteoric, used by 
Eskimo, 52 : toub of, vied erperimentally, yi f 

Iron Age, Early: chronology of 51, 

Iroqimi* Indian n arrow-pointi of 96: field-work 
among, dime by author, 9. 

Irrawaddy River: adzes from* 30, 
lihi* Yihl Indian stone-worker* 85, 
ivory: use of for tools and WatpotUi 95. 

jiyprr; cores of, from IndK @>3 eipcrLtnciml uie 
oU by author, 97j u^eof. by American Indians, 
by Australian?, too. 

JurhtlioH, W.: on aiaar-wojrliflg of rite Aleuts, ' 
82-83. 


Joyce* T. A : an American Indian spear-heads, 59. 

kangartH^bnue: used as pres 3 ure-ttaker, 90, 
Kangaroo blind. Australia: specimens from, 3f, 
Keith, Sir Arthur: association of author with* 9. 
Kendall, Rev. H* G. D.: core presented by, illu*. 
49%. 15. 

Kentucky r notched implement from. 59. 

Kenya: collection of obridhm tniplcmcnn from, 
56; hortd-iXir from* 44: tocA -typet* of* 22. 
Kidder. Hr H.: see burner, A. S.* and Kidder. 
H>H. 

Kimberley. northern (West Australia), tribes of: 
uw of Jhk mg* platform by* 473 presamc-ikkifsg 
by t 89; spear heads of* 59* Si, 93; varieties of 
fteme used by. 93, 

Klng™ill Mauds; thjuk’i teeth weapons of* 96. 
Jifidfccn-middenJt Danish: axr from, 44-4^ 
Kittredgc, F | T r R.’ hand-aie presumed by., 

Kkinath Indian*: prcisuie-ikkef of, 88^ 

Ltuves: of bamboo, 965 of obsidian* technique of 
making* ;8—39. 

— -Damsh Sint: charactensric, 23; manufacture of, 
36; as nmstelrpicccs, 8t. 

— Eafptka PreJsrEjatic: >l; manufacture of. 32* 
0* 60; as miftfirpseiiei* £i + 105. 

— of none: flakes used as, 55; manufacture of* 10* 
0, 60, to 4; use of, by American Indians* 59* 

b} 1 Auitraliiiti* 99* 

Knowles* Df, F. G t W,: ackuowkdgciucal tu, :o L 
Knowt«, Lady* la 

Knowles, Sir krar.es j if. S., Rl: drawings by F 
fi^-. t-j, 64 7—1£; errcrimcntaJ work of, 55 
J® S 7 . 7 *. fi 9. 95, 97s discovery of pro 
pate^l-platform techniE^uc by, j* 9* ^4 n.; on 
manu&cture of arraw-hcad, 61; on notching, 
33; on burning the edge*, 38* 39^ 41 fig, 9; 
speciiteM coOectd by* 34, 36* 44, 47, 7^ 
syccrmcns made experimentally by p 47 fig. 11* 
obituary notice of, 9-10^ pubEicaiioni ol so- 
r 1; tvork q!', 3-4. 

Knmvks, W. j,: on collcctknu from Cushcnda]l* 

‘ 4S^ 

Kurnung-WiELittm group, Australia: quirn- r rights 
of, yfl. 

Lacaille, A. D.: on Hiking of coarse rtime, 66 ; 

core cdtcetcd by, 34 fig. 3* 46. 

Lao&dj. core from* illup. 51 fig. cy, 
f-eakeyt Dr. L. 8- H.: cfiEecticin of obridiau im* 
plemcnti printed by* 12-2 $, 0 ; hauiap: 
presented by. 44. 

i^nlka^Mou^thirw period; chronology of. 21; 
implements dj h 0, 
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LcraUois-type: com of, sec auidcr ■cotes 1 * H tor- 

tOBe’-type. 

l.ewij and Clarke, ciploratioEi of* 87. 
lip, of nriking-pksfonn: analysi* of iypes in Bid- 
denham gravek, 77; ocajircncc of s 69* 72. 73. 
Long, Major S. H,: cm American Indian stone¬ 
work iug* 91-95, 9f n. 

Love. J Rh R,: on manoftctOre of spear -heads by 
AujtralsaEia, 90+ 9 j ; on ^taction of nunerial, 97. 
Lowe, C. >11 Rict: on Ncc*tiiMc-lype implemcnTi 
m Sd’Li tb Africa. 103 . 

Lyon* C: on maruifacturr of arrow-heads, 92. 

McCarthy, F. D + : on irapJauentt of New South 
Wikr, ico* 

Mng4abnko period 1 chronology of* -l- 
MiiLiyt: atone looh used in, 30. 

Monday Imiiimit bone tools used by, Sy. 

Maori, New Zealand: wtrr chaocteriitic of r 13, 
Mason, O, T,- on : r^uro-EUking by American 
Indian:-, 81, 87. 

murerf ieces of stone-work Eng, 81* 105, 
nmttmtii *wch for, 98, tc?4; fdoerion of, 97; 
trade in* 98+ 

Mengomish Ilirboor, Nova Scotian prehbtoric 

=Etc at, 96* 

Mefclithk periods characteristic tooti of, 19; 
chronology of, z 1; cote-types uf 50, hud-axe 
of, 44 - 

rneiatii efeet of diicovcry oi* 20. Sec abo under 
*coppcr\ 'bronze 1 , 'iron*. 

Mexico; fluted com from, ji; technique of 
maimliettire, 61 * £7: little from, 7:. 73; 
oNidLin used in, 99; [cchnu}uo T 85, 

Mlcmac Indian!: arrowr-points oh 96. 

Middle East: fluted com from, 32* 
raining, Fort atone: 31, 104* 106. 

Missouri: chert hoe-blulei from, 3c, £4. 

MIltiieLh 8, It ; on aiiirriafi b> Aoitralmu-, 
joo; on quarry right!, 97* 

Moorhead, W. K*: on bone tools of the Miindin* 
87; on quality ot Amctrc=in Indian ttottC'toob, 
Sr. 

Morkr. I j i hex V G . \ on of hammer-jtone;- 
by American Indian*, 64 i or prosgLire-lhkm* 
I Si ivn quarry rights, 97- 

Moatfllet, G. de: c tn protrure-fUimg, 88* 

maund-biEiUm; "atw-working of, Si. 

Mount Wtlfjitn, Australia'. itonc quarry. 97—98. 
Mawritriia pcriod;chronoiog>- of* 2 * t varieties of 
bulb in, 79, 

MtighaiM f| Wad" cofr from, (the, 51 fig. 17: 

Linpkracnt from, 45. 

Murdoch, John: £m Eskimo 83- 


ttiu scums: ice under Canada, National Museum 
ofj Pm Riven* 

Niihun River, South Africa: hand^aie from* 43- 
Natuhifs period: implement oh 45* 

Nelson* E. W.:on uw of pm>une-lUkcfs, Sj« 
Neolithic purled adze, lLb«. =8 fig. 2; dnncrnv 
ittfct oh to; dirociology oh a k corc-t^^pa, 50: 
flakcd-pobtsi 56E iLLod-i^i, 45; ledmiques 
carried on to kter timea* 
nephrite: use of, IJ, 

New Guinea: bamboo tarivc* from* stone 
Toob from, 29, 45. 

New Sctlih Waka; ancient iniplementi ftrund in, 
too* 

New York Suit! flint in* 99. 
nodukf: flakes from, 76; flnked-pointi madi; from, 
56: flaking of, 37> 39* 57; riim disks made from, 
99* muu tactnre of iro id, 40 s g. S, 444 u<* 

*fi J7i +7, i°3> *°k 

Nuoae, H. V. V + : ?«c under Cjmcbdi, T. D.* 
and Noone, H. V* Y, 

Nonhilect: core from, IDoi* 45 fif* 13. 
notching, tjie of, ji, SS. 

Nova Scobi^ iheU'heapi in, 96. 

obr>Mkn: arrow-h^ds 3 S| f 92^ cote?, ?4i 61; 
flakes, ?z, 751 knives 58,60* teuons for of, 
97; tpcar-hnad;, 58; technique of working, 64: 
uieof* by Admiralty labmderf, :?* by Indjunj 
of North America* Sr, 91; in Mexico* BE* 99; 
in Kenya* 2 2-1J, 56. 

Ohio: flint diski frumj 99* See dso uudrr Flint 
Ridge, 

Oregon: hand-axe froEu* zj t 29; Etonc-workEng in* 
85, S7-SS. 

P adfle Gait of America: implementi from, 84 n., 
99 

Pacific htandv: w<t uuder Admindij tilnv^ Ana 
hiind* Caroline Idaatfb, Kingfmill Uland;> 
New Guinea, Pclr,s IvEincb, Wood- 

htk iiknd, 

PokcolidiLc period^: iLic-miSking tn, 33—36; 
diraiolng>' and division* of* 2 1; erafuTnamhip 
rn. to6 ; inol-typea, 22. ilteif tutv ival to modem 
Stone Age r 

— -I^ower: xna(y;ii of bulb’Typci. 75—78? corci, 
46-47; hand-axe* developnjetsl of, 104; toot- 
typ«# is. 

Middh: acalyiii of b«lh~typer , eomi, 

4 H ; icchnique dur*^tErri*tk of* 1:4; tiK-l-typci, 
18-19. 

— Upper. HULhnii of Lntfe-typcs. 79-80; core?* 
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itfdiniqne of 40; ffpcdilmtion of 

tQ obtjpef in, 19; *grvWl of ttcbiniques to 
modem Stone Age* 19. 

Piles due: u$e of burin m, aa ? geometric tod- 
forniE froin P tS; hind-as^ from, t B. See j*[m 
nndcf Carmel, Mount; Tib\m f J:t; Mugjun' 
el Wid- 

Paiagotm: stone took fbsrod tn + :5, 29. 

Paterson, I . I a on Clacton4y po cores, 33* 

I. ft,: on manufacture of amnv-bt'jdi hv 
American Indian*, 88, cji> 5 on pressure-Bakin^ 
®?' 

pbbkis technique of Hiking, j+-_Vu rock rode 
from, in ptehiatoric timea, i^ + iB, 35. bv 
Wnean Indians, 56-57, 98; by Australians, 
*Sj * 7 s by Tasman im* 35 . 

Pech-de-l'Aze: analysis of ikfc« from, 79, 

Pckrw Kskudi: shell udra ftxm* 96. 

PeniimMp T. K.; Kctnowicdgement to, 14; Lablo 
of time-period* prepared by t *0- 
percussion: pira of, 6a, Sec also under tone* 
icdmiqncs. 

Perigordian periwh: analysis of buibi in. 79. 
pen 6 di B eulmml of Early Man + 31, 
p hares. teelitir:logical, of stone-workings Jn<n]> 

^ tion of, 17-20; chronological ubk f 2 s. 
Pietcrimritiburg: band-axe from. 35, 37 n, 
Piney-Branch sit£ t Warrington, D.C.: pebble 
in tinsrry al, 5 7, 

Pirn points: discussion of p 5S; place in develop- 
mental Krics, ;6. 

Pitt Rivers MtHcmnT association of author wiib, 

?. 9 ; Curators of. *ec tinder Bdfmir. H,, 
Penn i man, T- X,; Ocddoaal Ripen on Tcch- 
no]og>-, j, 9. 

— collections in: used in present werfc, j, 17 3 
Uwius. I Jj see aito under Barnes, Professor 
A. S,j Dcinn. 37, 36; fiirrod, 119; Knowles, 

1 5? Wotlikc, 57 , jj. 

— cdubiriont in: «c, manufacture of. 4;; 
Brandon flint-knappew, work of, 54- tore 
techniques (Knnwlrt), 46; u ton! and immm 
fliking (Vamo), tS a.; icdmiquts (Barnes}, 
54* 6} > f‘ 6 * 71: (Jtnwla), 3, 14. 

— Sf'eciniem in, ulster, 29, 45. jci; oi«, iS, 27, 
19. 36, 44; burins and leripcn, ;j, chopper,, 
ir, 37, J5-J6; cores. 19, 32, 46-47, to. fi;, 
s 7- [°J: tstiino iinTow*fUkcjs, S3; geometric 

tool. 19; giis) Hakes, 71; hfro-bladcSj _;cl 
Tar man bn implements, 37, j 

— ipcoracAt in, referred toby catalog u- ttmnben: 
r940.7.59 (fiflke struck with baton), 73. 

* 94 * 7 - 35 * (flake* .track hy bammer-and- 
punch), 73, 


1940.7.3;! (flakes of glass), 7 r. 

19+040.9. Djj/V.s, D.n.V.B, D.jo.V.3 
(Brahman choppers), j6. 

I94a.ii.75ib (hind-aic from Egypt), 35 £jj. 

4 - 

1941,114 {cast of OKlem-lypc core). 3771. 
i94Mc r i 1 (model divine formation of 

flatc)fc 66 , 67, 68 fig. it. 

194 3, to, 13 (uirxl^l shflwmg farjj^tio]] al 

Hate).. 66 t 68 rig. zi, 

r< HJ ^-15 (Hale itnict off by hi (on)- ^ 
19434046 (fiikc wiih diffuse bulb), 67 fig, -v 
7 ^ ■ 

1944.1 £423 (fibfidmn ^peej-ktad), 58. 
194744.59 (Infid-Aiir fmm Katya)* 44. 
I947 % 8 h| 6 (hjind-aic from EirgbLiuj) P 37, 44. 
Pkcwd^ Grattc du: core &wn + QIuh. ? i fig, 17 
pljEifintii fcceted, described P 43? prepared, pot 
nectary ivith K2.E0P techoicfue, 74 - uge of. 
Sh 4J> 731 varicti** of p 76^77. fiec al^ 
under 3|temaEe-pklforju T l] i king- rLt t fjjnu , 

irt:iiRg-pl5irfonn P turning die edge, 
poini. ikld: icvdopmmt of, 5^; method? of 

iiumu file lyre, <fi. Stc al» Hmkr Audi, Qui^K 

perron, PirH. 

pdlifitag tccfiniqiic: beginniQg of, 19; used ,f n 
Ntuv Guinea 29, 

PoSyniiia: iJas from, 19+ Set abu under Sunoa. 
Porieiis. S. D,: on Au’EraJiui Btfijic^vorters, 93. 
l J Quftik: t \S. r. de;on prcsstire-lkkingt 
Pow r ell F j. W,; nan pmFure^Iflkipg, 8a * 

Po^cti, S r : op ijieciiiiszarirm^ 92. 

Prcsstgriy: cores froiE. 74. 
prcssure-flakers; of an tfcf| 85* S7; of bone, 8 i 87. 
If ^ rtif1 S Of* 86 figs. 23, 24 j of bom* 
8S ' ef tocTh, 8 j, S§ ; Q f W0CK j t 

89, 90 . 

prt^orrff#Kng: ldvanliges of. 89; dc«lqjtneni 
^vention of, 31; tedmique ef T ji t 
7^; Utf nf* by Atncrkan Indiana 93* by 
Atistralraiu, ^7; Tediums rescmbling T 8S-89, 

— utipufsivtft aJvimtigcf'oi; 7 y u icclmknic of, 
|2, 84-87* jllu9 4 06 figs, - 2ig. '241' use ofp fiir 
finishing, 74, 

problem* of flim-wqjling mil tbdr froIutirsT-i: 

Jt-W* 

PuE! + |. H.: op aniJer pupebes^ Sj. 
pindi; intkr h 85- box^voodp 72; speno-tvlalt 
tooth,, &4i itone, 85 ; lechnEque ol u?ing + wk 
undcf hiituiiflr-ajjJ^itiflfli, 

i of .Amcrienn fndiinit, 92,99 ^ Asritraluni, 

97 f righti in, 97-99, 
quartering; of care* 50* 84, 
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q Dietz: use of, by AuitraliimK, too 
quartzite: U5t of. by American tuitions, 98; by 
Australian*, 99, |m; by Buihmcn* 36. See aba 

under 1 | l* m fifi >* T 

Ray coMcclion of American Indian implements; 

8j t 

Redding E. R,:cn Immmtr-anj-: uneb technique* 
83. 

ripple-flaking, ree under ‘flaking 1 * 

Roebuck iroqtroh: prehistoric v iflage site, speci- 
fcctii from, 96. 

Roth* IV. E.: on Australian *£-oite-working, 8 Zh 

Saline River: American Indian factory sice on, $ 7 . 
Samoa: adze-type of* 30, 

Sdiookraft, Id. R r : an specialization in stone- 
working. 91. 

Schumacher, F,: on American Indian pre^ure- 
fluLing. 88, 

scraper?: technique of making* 52; strrrml of. 22; 
use of in prehistoric Europe, txi by Tasman - 

UW, 3f* 23. 

■fea-lkm 1 ; tootb of u pitawnr-jiairer, S£. 
icanu T flint from: characteristic* of* 37; diflkuhy 
of working* 36. 37 eu| mining for, 51, to6 ; 
technique of using, 57; use of, 37 n.. c6 r 57, 
93* 99. 

Seligmin. C. G.i hind-axe aaUcctcd by* iUui* 
35 fig- 4 - 

— iV 3 ]J Strong* W. M-- on nn>iniHof on Wood¬ 
lark blind* 45. 

Sdkil G, E.: 3 cknowlci 3 gemcnl in* S6;oci rlmeri- 
can Indian Uodc^raking* 7$, mi factory 
S"i on fpecioloaUtm* 93; on women a* 
EtneeM^orketa* 91. 
tbtOawdUking: use of 3a. 
limb* teeth: weapon:* edged with* 96* 

Shasta Indians. making af arrow-head' by, £8* 
shell: use of fisr implement making, 95* 
altelblictps: of North America, artefiicts found 
in * 96 . 

Sbctrone, H. C: cm flint swofdk, A*- 
Sitodhoni Indians: technique --.1,87, 
skill: of it one-worker t 3, 89* 91-94, fj.\ roti 
&\:n% ]|, Lz on American Indian cutting im¬ 
plement!, 96,. 

— and WintejjiK-fg, W K J„t on ilidhhcap* in 
Nov* Scotia, q6 r 

Smith* Ckpiim John: on American Indian arrow¬ 
head making, 87 

Smithsonian TnttimEirrntieknovi kdgtimcni to, 86, 

Snare* Fred: arrow-head* made by* J4- 

SulL FfjfesMr W.: ajsoeutEnn of author with# 9. 


Solulrcon period: chronology of* if* coio^yper, 
3=* 51 ng. x 7| craftimanjhip, ic^flakd-pGmu, 
6i;mi^re implement, 56, 

Somme Valleys hind-aie from* 44. 

Spalding* Wiburr-: ajTOiwSjr.idi made by, 54. 

■pedal mti on: in f tone-working, 91 3 92. 

spear-hcidj rfonc: development. 1054 flake ured 
15 , fi? manuta:J,ure ot P 20, rir, by Amerkafi 
Indians, 59* by Australu^. 90, 94; 

obridEin, of Admiral iy Irianden* q8. 

Spencer* W. Baldwin: on Australian stone^wori- 
ing, 82; on influence of material on technique, 
too. 

— and Gillen* F. on Australian sion^wotking, 
8*5 on varieties of material used* 99, 

sperm - whale; tooth of, *1 hainm er* 72; aa punch, 84. 

S^dknboicb: core From* LEhu. 46 fig. t t P 

Stevens* E- T.: cm i\mcr:can Indian arrow-h^d h 
88,91:00 bone rressore-flaker, / S+ on hammer- 
and-franeb technique, 8 5: on speddizalioo, 92. 

Sslllhiy: flaked potn w, 56 * 

stone: jOiceouii difficulty of getting, 93? vuberi- 
tuies lor, t )%; urvtUkcabtc. use of, 10, ioo„. 106; 
varicUci of p used b impltmenr making* rj* 
99-too. 

— implements: divcnjiy of, tS, 23; geonicfric, 
19; Interest of* 106-7: objects of trade, 9?, 93 ? 
ty J pt:s + daoppcanmcc: or taTvhnl of, 12. For 
varicriti of took and weapmi see nnder their 
names. 

-worker; appredation of bis material* 97; 

skill of* 13, 89, 91 — 24* 9;* 10^: tediniquo of, 
see under "techniques'. 

- workings development of, tj, 17-10; master* 

pieces of, 106; spcrklization in* 91, 9a. 

Stone Age: chroBolagy af t ci j phaMS of* 17-20: 
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